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PREFACE. 


,The following Chapters contain the subject-matter 
of Articles and AddrSsses which have been written 
and delivered on different occasions during the past 
six years. Some of them have already appeared in 
the pages of the ' Contemporary Review ' and of other 
publications. All of Jhem, excepting the ‘ Inaugural 
Addre» at the opening of th^ Finsbury Technical 
College/ have been careful^ revised and in part 
rewritten. They arc now of^red as a contribution 
to the study of the important problem : How to traii> 
our industrial population, so as to best fit them to 
engage in technical and commercial pursuits. 

P. M, 


AiHEsa^uM Oiici>€% 25,^1888. 
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INDUSTRIAL EDUCATION. 


CH4PTER I. 

EDUCATION IN RELATION TO THE iVEEDS OK LIFE. 

The problem ofinclustrial education i.s that of adapt- 
ing education to the practical necd.s of life. These 
needs are Various, and the term indifttrial education 
is employed with reference to the gencAl ^hd special 
training which is best adapted t^>l1at overwhelmingly 
large proportion of every c(jghmunity who arc em- 
ployed directly or indirectly iij the production and 
distribution of saleable commodities. Such persons 
may be .emijloycd in agriculture, in engineering, in 
building, or in any other branch of constructive work, 
such as ca\)inet-making ; in designing ; in mercantile 
or hanking business. The 4uestion, which of late years 
has been from different points of view very fully dis- 
cussed, is, what reljition, ifliny^thould subsist between 
school teaching and the work of life ? 

It is usual to distinguish between the education 
■ is preUpinary|to what, for want of a better term, 
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may be called apprcnticeshif^ and that which is 
carried on pari passu with •the learniTig of a* trade, or 
with specific refcrence»to some itidustyal oc(?upa’titfn. 
The former is the education given in our ordipiyy 
elementary and higher sch(¥)ls ; the ♦latter irtay be 
:alled ‘ professional instruction,’ and is obtained in 
ipecial schools and institutions. When people speak 
)f ‘ technical education,’ they generally mean special- 
se^ instruction ; but the demand for technical edu- 
:ation has made us carefully consider whether the 
nstruction given in our ordinary schools is the best 
)reparation for it. And the consideration of this 
[uestion suggests a previous one, wl^ether it is ncces- 
ary or desirable that the concerns of practical life 
hould cast their shadow behind them, ancf influence 
Kc educat^ion*’ given in ordinary schools.^ There arc 
lany persons who Voubt the necessity of establishing 
ny relation bctwcci\. school education and the 
ractical bu.siness of^dife. They tell us that ‘edu- 
ction ’ is a word tderived from educo^ and means a 
drawing out’ of the faculties. It is ^training and 
nothing more. In the gymnasium a man docs not 
exercise his muscles with the view to their use in 
boating, cricket, shooting, ‘boxing, or riding, buU^for 
the development of his physical strength, confident 
that by such exercise, he ^vill bd^able to apply his 
powers to any purposes for which th^y^may be 
required. In the same way, it is contended tha|^ 
mental training should consist of<)the devjfslopment of 
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the mental faculties, of observation, memory, and 

reasonm^, and that the knowledge acquired is of 
se’iondafy imQprtan^e ; and, fmthcr, that the instru- 
mtnJts employed iif the processes of education arc 
as ineflfferent, ©r ncarl>%so, as arc those used in the 
gymnasium. 

There is much to be said in favour of the view 
that education is the development of the human 
‘acuities, and that its object shouW be to enable us 
:o observe accurately, •tO recall easily and vividly, 
to present to our minds facts and circumstances 
realised or imagined, and to reason correctly. 

If education did no more for us than this it would 
do much ; and, in order that it might do this, many ol 
our present methods of ^instruction would need to be 
greatly modjficd, if not entirely changetl. But tho.se 
who advocate this theory, anc^tt upon it, are nof 
altogether c<)nsi.stcnt. They avail themselves of it in 
so far as it helps to defend tho^ommon educational 
practice of studying comparatively useless subjects, 
but they are^ constantly making concessions, small 
and insignificant it is true, to the other theory, that 
education should develop our faculties with the view 
of jnabling us to discharge the varied duties of life. 
There are certain studies, c^monly pursued in 
schools, which have^ong sftce* lost the practical use 
they at oqe*time possessed ; and it is pleaded, in jus- 
^cation of the retention of them, that although not 
liecossarily ^ful in the sense of being applicable to 
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the needs of life, they have a high disciplinaiy value 
as exercises for the mind, and a^a means of develop- 
ing and training the iStellect. This i^now the main 
argument in favour of retaining* the study of* ihe 
classical languages and of Ruclid in* nearly all ou^r 
schools. 

It is not ^contended that a knowledge of the 
classics is likely to be of sufficient advantage to the 
pupils to justify the hou^s devoted to the study ; or 
that such knowledge is likely to be of any real use in 
enabling them to discharge their duties in the various 
occupations in which they will be subsequently en- 
gaged. The establishment of a rchttion between the 
teaching of thq schC)ol and the practical \^rk of life 
is considcfcd< neither neccss^y nor even desirable by 
those who regard the end of education* as develop- 
ment only. I havc^?ii^d that the advocates of what I 
may call the ‘ gymnastic ’ theory are not consistent 
The pressure of pubflc opinion prevents them from 
being so. If we look through the subjects of instruc- 
tion in any one of our schools we shall •find that the 
curriculum is a compromise between what may be 
called the disciplinary arid, the useful studies, between 
exercises that have an qhsolute and those which hSve a 
relative value in the development ^f the faculties. For 
some time past there has been a gradual intrusion oi 
new subjects into the old course of study. • The time 
devoted to classics has been reduced to make room fem 
modern languages and science ; tlft study<6f Euclid has 
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been supplemented b>4hatof geometrical drawing; an<f 
logic anef rhetoit: have given way to political economy 
arid liy^ene. ^Thesef changes have not been effected 
without detriment to the value of classical and mathe- 
matical studies as a meyis of culture. The pressure 
from without and the demands of parents have in- 
duced school authorities to overcrowd their curriculum, 
with the result that few if any siAjccts are well 
taught, the pupil too often retaining nothing more than 
a smattering of knowWdgc,^ and undergoing a very 
imperfect mental training. The curriculum of studies 
pursued in the majority of our secondary schools is the 
result of a struggle between the ideas of the Middle 
Ages and of modern times. Thr^e who strongly advo- 
cate the retention of the classics, as flic backbone of 
secondary education, seem to be unminiful of the 
fact, that these languages wcr^riginally taught, not 
so much fgr the sake of the^cntal di.sciplinc they 
afforded, as for their practical mefulncss to those who 
were intended to enter the Church, and to enable < 
the upper classes, who at that time were the only 
educated classes, to read the literatures of Greece and 
Rome, and to communicate with learned men in all 
pajts of the world. The apparent uselcssne.ss of the 
exercise of Latin verse-mal?ing and of Latin com- 
position is now (Jbfendei od the ground, that the 
exercise valuable as a discipline, and as affording 
^the key to a knowledge of English and oj other 
modem la^uages^; and until recently parents were 
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not only discouraged from questioning the utility of 
such studies, but the inquiry was^ regarded asjndjcat- 
ing a want of culture 6n the part of the questioner. 

The study of the history of ecfucation shows <!&t, 
until very recent times, ther6 has al\fays existed » 
relationship between education and the life interests 
of man. It is very true that the order in which these 
interests were regarded has greatly varied, and this 
fact indicates the importance of considering the edu- 
cational system of any past period, or indeed of any 
foreign country, in connection with the activities, the 
practical needs, and the life interests of the people. 

In ancient times, the development of trade and 
commerce was seldom if *iver regarded as ^ national 
concern, ij^m^ng the Jews, thq building up of religious 
literature and the maintenance of religioas rites were 
tfie chief objects o^^^tional concern. The cultiva- 
tion of a sense of justice, with the view to ihe training 
of citizens and statdimen, occupied a similar place 
in the thoughts of the Greeks and Romans. The 
advancement of the Church was a matter of general 
interest among the cultured classes in mediaeval 
Europe, and in varjdng ^cfcgree, considerable im- 
portance was attached^ to individual strength Ind 
prowess. Education^ th^efore, in ancient ^ times 
was mainly ethical, religious, and physical. More- 
over, productive industry was in those •days in 
the hahds of artificers, who constituted a lower and-' 
in nearly all cases an illiterate tlass dP the popu- 
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lation i^and trade and commerce consisted of a system 
of barter in wlTich each party was supposed to try 
to overreach <he other, the practice of which was 
opi5bsed to the ethical idea, and was consequently 
regarded as arf unfitting occupation for the educated 
few. In Greece and Rome, practica[j)ursuits were 
b\;t littljc esteemed, and had little or no relation to 
the education of the people. Nevertheless, strange 
as it may appear, Mr. Payn^; is right in saying, that 
the prevailing type of^education during the whole of 
the historic period was ‘ technical or professional, its 
purpose being to equip men for service as agents or 
instruments.’ ■ 

If w;' examine this proptsition a little more 
closely, we shall see, tjiat not only h|s there always 
existe(ia close connection between the education and 
the national interests of th^i^'ople, but that tfie 
methods of instruction had a direct bearing upon the 
aims and objects of the educatfcn afforded. 

To go back to one of the apparently most* 
abstract systems of education — to the views of Plato, 
as set forth in the ‘ Republic,’ we find that the object 
of education was to 4r^w up from the region of 
shiidows into the daylight of realities men of superior 
natural aptitude. To tryn tjte intellect to the con- 
templation of realities, and* not the senses to the 
observah'on of things, was the aim to which, we are 
told, education should be directed. The practical use 

* C0Htrihutl^ t 6 the%ienc 4 of EducathHt p, 196. W. H. Payn«. 
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of any study was its least important recomn^ndation. 
Arithmetic, for example, shoulcj, be studied^no^ f 9 r 
purposes of traffic, for which indeed if is useful, but 
as a discipline to conduct man to the contcmjjlatidn 
of number in the abstract, ‘and to t?ie intelligible? 
indivisible unit, the ununt per se. Geometry, like 
arithmetic, yields useful results in practice, but it is 
a mistake to teach it for the sake of its usefulness. 

‘ Its real value is in coivlucing to knowledge and to 
elevated contemplations of the mind.’ Perhaps the 
contrast between Plato’s views and modern methods 
of instruction is nowhere more forcibly presented 
than in the statement : ‘ We cannot learn truth by 
observation of pliencfmena constantly fluctuating and 
varying. .W<? mast study astronomy as we do 
geometry, not by observation, but by nmthomatical 
theorems and hyp^ieses, which is a far more 
arduous task than astronomy as taught ^at present. 
Only in this way caft it be made available to im- 
prove and strengthen the intellectual organ of the 
mind,’ ‘ 

Here we have apparently an uncompromising 
statement of the absolutely disciplinary view of 
education : and yet it js not so ; for education,^a8 
understood by Plato^ wa'^ a special training, the 
object df which was toT enable the superior mortals 
who received it better to discharge the scvefhl duties 
assigned to them in the scheme of his Republic ; and ' 

* Plato, vii., quoted by Grote, vol, loa 



9 


%Educaiiton acceding to Plato 

in this ^sense it was * professional/ and had relation 
to the activities of life. But the passages I have 
quoted are interesting as shcfWing that arithmetic, 
gcsSftietry and astroftomy were generally taught with 
the view of thtfir application to practical pursuits — a 
method of instruction against which Plato protests, 
as being suitable enough for ordinary purposes, but 
as not leading to the acquisition of the highest know- 
ledge, on which conduct and judgment must ulti- 
mately depend. 

Here we see, even in the system of education,' 
which is possibly the least prpctical that was ever 
elaborated, that 4hc idcaVnderlying it was not merely j 
the development of the faqiltic% but the training of 
the mind with the vie^^ to its conduejpg to a man’s 
conception pf the highest good, and to his ability to 
discharge the highest function^lf the State. In thfs 
scheme, o[^osed asTt may seem to the utilitarian 
view, the writer places before llim a distinct aim and 
object to which education should he devoted, and one 
which has reference to the higher interests of the 
State; and to this extent Plato's system compares 
favourably with the aimjp^s characters of our present 
educational methods, 

* * After going through all thesc^ifferAil studies the student will have 
hit mind elev^ed so as to perceive the affinity of method an^ principle 
which pemdes them all. . . . He will acquire that dialectical dis* 
^oursive power, which deals exclusively with these intelligible foiim, 
tarrying on ratiocination by means of them only, with no reference to 
aenlifale objec^’—GroteS Plato, 
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In ancient Rome, the object of education^ w^s very 
different from tKaFlet forth in ^lato^s RepuWic.^ Its 
end was to train an Accomplished 9|Wtor. Oratory 
was an art to the practice of whicfi nearly all learhfftg 
was subservient What constituted eflucation at the 
opening of the Christian era is learned from Quintilian, 
whose well-known work on the subject deals almost en- 
tirely with the education of the orator, and concludes 
with a detailed account ^f the necessary requirements 
for the professional training olf the public speaker. 

In the Middle Ages we find, that the only really 
educated classes bf the community were members of 
the Xhurchj and that many of thoso who looked for 
preferment in the Stiite received their earlyieducation 
as Churchpeij ‘The study ^f the Scriptures them- 
selves, and of such of the fathers as coulcUbe got 
(or extracts from tff^), was the governing subject 
in the whole scholastic system. Every* study was 
esteemed by its bearing on the Bible, and limited by 
the views of the theblogians.' * In these schools Latin, 
and to a less extent Greek, were the chief subjects of 
instruction, and the attention of the principal educa- 
tional writers of the tiip^ was devoted to the 
consideration of the me^thods of acquiring mostVx- 
peditiously a knowledge ^ of the Latin language. 
Ascham’s well-known •work deals largely with this 
subject The Jesuits were particularly successful in 
their lAethod of teaching the Latin language, the study^ 
> Rise and Constitution of tho UniursttkSf Laui^, p. 63. 
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of whi^hjivas begun very early; although, according 
to Mr. Oscar Srowging, they taught classics not 
because they were the best iheans of training the 
inteTlect, but bccaus*e they were fashionable.’ ^ 

• Many of odr presenf criticisms are only an echo 
of those heard nearly 300 years ago. Coinenius 
frequently complains that ‘ youth was delayed with 
grammar precepts infinitely tedious ; ’ and he pro- 
poses a more practical metJ;iod of familiarising chil- 
dren with the Latin tongue. Hut what I particularly 
wish to point out is that the importance which all 
these educational authorities attached to a knowledge 
of Latin was owing to its usefulness in Lhc life-work of 
all educatf’d men of the times. «Thc impetus which 
the Reformation gave J:o education, b]^ exalting to a 
duty th# ability to read and.understand the Scriptures, 
left the means and methods o^lffstruction very much 
where the/ were. But the complaints we now hear 
of the too exclusive study of^thc Latin language 
recall similar complaints which* were heard when 
Latin was far more practically useful than it is at 
present. A writer of the sixteenth century tells us, 
*We are in bondage to« Latin. The Greeks and 
Salacens would never have^ done so much for pos- 
terity if they had^ spent |heir/ youth in acquiring a 
foreign tongue.’ And Locke* well says: ‘Cifn there 
be anything more ridiculous than that a father should 
“ waste his own money and his son’s time in settihg him 

‘ S^uciUional JTteories, p. 125. 
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to learn the Roman language, ^Jhen at the same time 
he designs him for a tradefwherein Hb, having no use 
for Latin, fails not to forget 8iat Ij^tle wRich* *fis 
ten to one he abhors for the iM-usage it procufed 
himP’i 

Whilst the Church and the Law continued to be 
the two learned professions, the classical languages 
remained the *chief instruments of a gentleman’s 
education ; and the ascendency of the Church over 
education gave to these lanjjuages a constantly in- 
creasing importance in the school curriculum. The 
influence of individual reformers availed very little. 
The advantage of teaching through, the medium of 
things rather than g»f ivords was early se^n, but no 
new instrument of education had as yet been forged. 
Experimental science was still in its infancy, and 
rto one then thought^f making it a subject of school 
instruction. 

Speaking of natorai pniiosopny, i^ocke says, 

‘ Perhaps I may thwik I have reason to say we never 
shall be able to make a science of it. T^hc works of 
nature are contrived by a wisdom and operate by 
ways too far surpas^ng our faculties to discover, or 
capacities to conceive, for us ever to be able to red|»ce 
them to science.’ Eyin Rousseau, who strikes the 
key-note of technical education ifi his * Emile,* pro- 
duced in England very little effect, and *his strong 
denuntiation of book knowledge, as compared with 

' Lockf on Education^ Quick’s edirfon, p. 13^ 
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originaj observation and experience, did very little; 
to alter ^the common mefhods of instruction. The 
education whicjji R ousse au adN^cated was distinctly 
im^advance of his ^imes. The professions did not 
tJien exist for which a thoroughly realistic education 
was necessary, and his advice to people to study 
nature and things was unheeded because the road to 
fame and position still lay in the stu3y of books and 
of ivords. Rousseau was right ; and we arc now 
following his counsel i?i pointing out that the true 
development of the faculties consists in bringing them 
into direct relationship with the external world. Un- 
consciously, he am veiled by anticipation the whole 
method <|f technical instruction in the well-known 
words, ‘ mesurez, comytez, pcsez, coy^iparcz.’ But 
not on|^ w^s he crying in a wilderness, but the system 
of education he advocated w^out of relation with 
the occupahons with which the majority of educated 
people were then engaged. 1 1 ^b ert J ^cn ccr, who in 
many instances improved upon Rousseau’s precepts, 
tells us, that.to prepare us for complete living is the 
function that education has to discharge ; and that 
to do so, it must have j'^fercncc to the activities inj 
wHich we arc to be engaged, and therefore to the 
life-interests of the indivijjual./ 

It is interesting to note, as bearing upon a vexed 
educational question, which is being much discussed 
in Germany, but which we are gradually solving in a 
practical I^ay, thA the universities were originally, 
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or soon after their foundation**specialised or profes- 
sional schools. It was a cbaracteristit of a (IniVersity, 
as distinguished fron# a mere* Arts ^school; thkt it 
should teach law, medicine, and theology. Profe^r 
Laurie dwells upon this poyit in his, little bdok on 
the ‘Rise and Constitution of Universities;’ and, 
after showing how the University of Salerno was at 
first a school •for teaching medicine, and that of 
Bologna a school of law, he tells us, that ‘ not only 
were the infant universities specialised schools, but 
their primary purpose, as indeed manifestly follows 
from their specialisation, was a “ professional " one. 
They had practical ends: their aim^was to minister 
to the immediate neyls of society.’ * The n^w faculty 
to which the present needs of society have given rise 
is that of* * engineering ’ in ?hc widest signification 
of the term ; and the history of university education, 
and its development iiii^ngland and in othpr countries, 
clearly point to the i^jclusion of this domain of know- 
ledge among the fatuities of a modern university. 

Now I have tried to show, by reference to passages 
in the history of education, that a relationship has 
been recognised, as subsisting in past times, between 
education and the practicaf needs of life. I have, ^so, 
indicated some of thc^cduses which have, so to speak, 
fossilise^ the education.of \his cof!ntr>^ leaving us a 
system altogether out of harmony with title, changed 
interests and requirements of the people. What 
' Laurie, p. 109. 
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served its purpose well*’ enough two or three centuries 
ago has been nwdc to dt^ duty in the present day, 
when* th(f practical neCds of the, people are to a great 
ex|ept new, ancf thcb number of professions or occu- 
pation.f, which <Jemand advanced scientific knowledge 
and high intellectual training on the part of those 
who pursue them, has largely increased. 

The necessity for a new departure fn education is 
/due to circumstances which have affected the con- 
ditions under which tnade "^nd commerce are now 
carried on. To these circumstances, reference will be 
made in subsequent chapters. They arc mainly the 
result of the alteration in the methods of production, 
consequent on the use of laborjr-savinij ^machinery, 
and to the changed conditions, under which the/ 
commerce of the worliJ is pursued, c?)nsl^quent on 
improved facilities of locomoXioi^ind of verbal com^. 
munication.. Nearly all the differences that disH 
tinguish productive industry any mercantile businc.ssl 
as pursued to-day and a century ago are referable to 
these two causes. The arts of both production and 
distribution Aavc become more .scientific, and de- 
pendent to a greater extent upon acquired knowledge 
an(^ skill than upon unaicfecl native intelligence. One 
feature of these changed tcyiditions is, that thej 
knowledge and, irt' some tasc.s, the skill, whjch are; 
now needed for industrial purposes, can no longer be; 
adequately obtained in the actual practice of a trade, 
but require^ as in the cases of law and medicine, a 
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preliminary training or speciVlised school instruc- 
tion. 

It follows, therefofe, if cdudhtion js to Ravef any 
relation to the needs of life, that*the nature of tlijse 
new needs must be consider^} in detegnining the kind 
of instruction to be given in our schools ; and this is 
what the advocates of technical education have been 
urging during*the last ten years and more. Those 
who have seen how aimless is much of the instruc- 
tion of our elementary dlid higher schools, and how 

♦ 

ill adapted it is as a preparation for the real work of 
life, may appear to have been guilty of some exagge- 
ration in representing the advantages of suitable 
training for developing and improving our trade and 
commerce. The cry for technical education, which has 
been callcfl ‘ S vague cry,’ * but which is daily growing 
r stronger and more ^efinite, is mainly a Semand that 
j the education which ^r children receive i^all be such 
as to fit them for tlu^work in which they arc likely to 
I be engaged, and tljat the subjects and methods of in- 
I struction adopted in our schools shal' be determined 
\ with a view to this end. Those who advocate technical 
■ education do not regard the teaching of trades or the 
acquisition of handicraft skMl as its real object ; nojare 
they desirous of stoc^irTg the minds of workmen with 
mere technical informatioli. SucA information may 
possibly be obtained from handbooks, iif which the 
results of the investigations of others are carefully 
‘ Lord Armstrong, NhieUcnth 
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tabulated aficl available for all who can read 

and. understand. But is important that the persons 
who j use such bf>oks^ shall be capable of applying 
•the information they derive from them ; and this*^ 
the more nccc.ssary in the C.t5e~~o£^iose who are 
chosen to act as foremen, and whose duty ‘ requires 
them/ as Lord Armstrong tells us, ‘ tc» work ;rnorc 
witli their brains than with their hands.’ The cry for 
technical education is ‘ vag^e,’ bccau.se it has a different 
significance sidtording to the source from which it 
emanates. It means one thing to the workman and 
another thing to the foreman, and, again, something 
different to the manager or manufacturer. It is not 
the same in reference to hand w'ork as to machine 
work, and it changes agafti w'hcn considc^cd’^’in con- 
nection wtth scientific invention or artistic design. 
Those who think of technical cifiication in relation 
to any single industry fail to understand the meaning 
of the cry that is raised by those who are engaged 
in other trades. Kach knows where Ins own shoe 
pinches, but has*littlc sympathy wn'th the complaints 
of others. The present demand for technical educa- 
tion, however, is real and earbest; and how differently 
soever^t may be interpreted, it mc^is that the educa- 
tion that is to fit men for tra<!fc and commerce must 

• » 

be practical ajid adapted to the needs of industrial 
life, and that' facilities for obtaining such an educa- 
tion must be freely jflfered to the w'holc army of 
persons, who are employed directly or indirectly in 
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producing and distributing the necessaries and luxuries 
of life. We may talk vagiiely about t^e ^inj of 
education being the development of the faculties, the* 
training of the mental and physical organs ; J^ut such* 
development and training must be effected by in- 
struments and means appropriate to the end in view. 
When I hca^-thc importance of mere training, with- 
out reference to its object, unduly insisted upon by 
educational theorists, I fce^ inclined to retort that, if 
the sharpening of the wits be the sole end of educa- 
tion, I know of few subjects which might with more 
advantage be introduced into our schools, to stimulate 
observation, and to develop the powers of rapidly 
drawing inferences and of calculating probabilities, 
than itukIcWi whist; and ‘yet the advocates of the 
disciplinary theory arc scarcely likely to recommend 
that Cavendish sluaW take its place as a school text- 
book by the side of Euclid and the La1:in primer. 

Useful knowledge is not altogether despicable ; 
nor is it unimportant that mental training should be 
effected by exercises that conduce to the acquisition 
of serviceable information and of aptitudes of real 
value in practical life. 

In the future, ye*may expect that educati?)n will 
be governed to a muck greatej* extent than hitherto 
by the following principles : 

I. In the selection of subjects of instruction, pre- 
ference should be given to those subjects that are 

% Jl\ 

likely to prove practically useful in the business of life. 
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2 . Thesi • subjects shoujd be so taught as to) 
develop tew the fullest extent the sense organs and[ 
the faculties of tlfc mind. 

* It is*for teachers to devise methods for making 
what may be called useful studies yield the necessary 
mental discipline. Almost any subject of in.struction 
may be made a l‘beral study if so tauglft as to bring 
out the innate powers of the student’s mind» to make 
him ob.serve and think, an^l dciirc to know all he can 
concerning it, *If instructors can be found capable 
of so teaching the subjects of the ‘ New Curriculum/ 
and likewise the principles of science in their appli- 
cation to different trades, the problem of industrial 
education, both as regards the^jeneral or prep.iratory, 
and also the supplcment<fry or professiol^al ^training 
of our arttsan» and of their employers, will be prac- , 
ticaify solved. 
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CHAPTER II. 

TECHNICAL EDUCATION— ITS AIM AND SCOPE.' 

The special education, the object of which is to train 
persons in the arts and sciences that underlie the 
practice of some trade or profession, is technical edu- 
cation. Schools in which this training is provided 
arc known as tcrfuiica^ schools. In itsbvidcst sense 
technics,! Oelucation cmbrai'cs all kinds of instruction 
that have direct reference to the carQcr person is 
following or preparing to follow ; but it is usual and 
convenient U) restrict the term to the special training 
which helps to qualify a person to engage in .some 
branch of productive industry. This education may 
consist of the explanation of the processes concerned 
dn production, or of instruction in art or science in its 
relation to industiy, lx*t it may also include the 
acquisition of th^ rpanual skill which procfoction 
necessitates,* The tcr\n ‘ tecl^nical,' as applied to 

' Kepnntcd, by {)crmission of the publishers, w/Ith some additions 
and alterations, from the Ewychpadia Britannica^ 9th e<lition, voLxxiii, 

* In the Technical Instruction Bill introduced into Parliament in 
May 1888, technical instruction is dedned as instruction in the 
principles of science and art applicable to industries, and in the appli- 
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education, arose from ttie necessity of finding a word 
to indicate^he particular ki«d of training which was 
, needed in* conscjuencf of the ajtered conditions of 
^production during the present century. Whilst the 
changechconditions of pro4|uction, consequent mainly 
on the application of steanji^ power to machinery, 
demand a .special training for those who are to be 
engaged in productive industry, the prefalcnt system 
of education has been found to be not .so well adapted 
as it should be to the requirefhents of these persons, 
and school! arc wanted in which the necessary 
instruction can be obtained. Other circumstances, 
resulting mainly from the application of steam power 
to machin^Ty, have rendered technical education 
necessary. Production on a large scale has led to a 
great extension of the principle of the divis ion of 
labour, in consequence of which it is found economical 
toT<ccp a iTicyi con.stantly engaged at the same kind 
of work. Thus employed, the w^kman learns little 
or nothing of the process of the ma’iufacturc at which 
he assists, or of other departments of the work than 
the particuhar *onc in which he is employed, and his 
only opportunity of acquiring such knowledge is out- 
side ^hc workshop or factory, — in a technical school. 
The economy effected by the \li/ision of labour has 

cation of special branches ot science and grt to specific iridust«ies and 
employments.’ •This definition includes instruction in science, art, and 
technolc^, but dues not include ' manual inslruciion,’ which is ; 
separately defined, but which, under conditions which will be fully | 
cohsidered later on, is a paft of technical education. ^ 
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led to the extension of thcji principle to other in- 
dustries than those in f/hich maChiner/ is largely 
employed. There are many^rades^in whfch Aiafiual, 
skill is as necessary now as ever, but even in# these, 
the methods of instruction prevailing under thft system 
of apprenticeship arc now almost obsolete. 

In many industries, including trades in which 
machinery is' not as yet extensively employed, pro- 
duction on a large scale has increased the demand for 
unskilled labour, numbers of hands being required to 
prepare the work to be finished by a few artisans. 
Rapidity of execution is attained by keeping a work- 
man at the .same work, which after a time he succeeds 
in mechanically pc/;forming, and continue.j^ to do until 
some machine is invented to take his place. In most 
trades, a.s formerly practiseef, the master eniployed a 
■ few apprentices who assi.sted him in fiis work, and 
who learnt from him to understand Uic details of 
their craft, so tliat,#vhen the term of their apprentice- 
shij) was over, they were competent to practise as 
journeymen. But now the master has neither time 
nor opportunity to instruct young lads, and the old 
relation of master ayd apprentice is changed into that 
of capitalist and workman. In consequence of |hese 
altered relations between employer and employed, 
there . is an acknowledged want'“bf properly trained 
workmen in a number of trades in which Skilful hand- 
work is still needed ; and in these trades a demand 
has arisen for technical schools, Of some^ther substi- 
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tute for apprenticeship^ as a means of suitably train- 
ing workmen a«d foreman. The ever-increasing 
coLipctitien in producfion has led to the employment, 
in niyiy trades, of children to do work of a mechanical 
kind requiring little skill ^ but, whilst thus employed, 
these young people have little opportunity of learning 
those parts of their trade in which skill and special 
knowledge are needed ; and when they^re grown up, 
and seek higher wages, they are dismissed to make 
room for other children. , Numbers of young men are 
thus throwii upon the labour market, competent to do 
nothing more than children’s work, and to earn chil- 
dren’s wages, and knowing no trade to which they 
can apply their hands. To remedy this, by creating 
some substitute for the old apprenticeship, is one of 
the objects of a system df technical edu 5 ati'.)n. 

A complete system of technical education should^ 
provide nccijssary instruction for the dificrent classes 
of persons engaged in productive industry. It is 
usual to divide these persons into three classes : — (i)j 
Workmen or journeymen ; (2) foremen or overseers ;| 
(3) managers or masters. 

The industries in which they arc employed may be 
grouped under four headii :—(i ) Those involving the 
use of extensive machinery, auc'i as iron and .steel 

manufacture, machine makfng, the textile industries 

• • 

and some ^f the chemical trades ; (2) those which 
mainly require the use of hand tools, as cabinet- 
making, bric^-work4>lumbing, and tailoring ; (3) those 
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depending on artistic skill, as^voo’d and stone carving, 
metal-chasing, decorative ^ork, and^ndustcial design- 
ing generally ; (4) agriculture in all its •brafiches. 
These industries will be refcrrec^ to ^s manufactures, 
handicrafts, art industries* and agriculture. TJie fore- 
going classification comprises groups which neces- 
sarily, to some extent, overlap one another. Every 
factory contains a carpenter’s and smith’s shop, and 
handicraftsmen of group (2) are required in every 
manufacturing concern^ \^hilst the industries in 
which hand labour is exclusively employed are 
becoming fewer and fewer, there are many trades 
which, owing to the frequent invention of labour- 
saving appliances, are passing gradually from the class 
of handicrafts to that *of manufactures. In these 
trades, ofcwlfich watch and ^:lock making and boot 
^and shoe making may be taken as cxarrtplcs* there is 
still a demand for goods largely if not entirely pro- 
duced by hand worji. In such trades, owing to the 
absence of facilities for instruction in the ordinary 
shops, there is a want of skilled hand labour, which 
there is an increasing difficulty in sati^ying ; and to 
supply this want technical schools of different kinds 
have been established. Tlfen, again, there are lyany 
branches of manuKicturing industry which greatly 
depend for their success ifpon the tJesigner’s art, and it 
is necessary that the industrial designer should possess 
a knowledge of the processes of the manufacture in 
which his designs will be utilis^, as w|ll as of the 
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properties and capac^ities of the material to which' 
they will^be applied. Indeed, it is the possession of 
this •kncrvvledge whiA mainly distinguishes the in-| 
du'strial designer from the ordinary artist. To 
deterrsiine the best training for such designers is one 
of the problems of technical education. There are 
many trades, too, in which the handicraftsman and 
the designer should be united. Thi5# is the case in 
such industries as wood-engraving, metal-chasing, and 
silversmith’s work. Ii> thwe and other trades the’ 
true artisc'Ai Is the artist and handicraftsman combined. 

In order to reconcile .some of the different views 
which are held as to the objects of technical educa- 
tion, it is^ necessary to keep in mind the broad di.s- 
tinction, above referred to, Between the conditions of 
production on a large .^ale, as in thos? industries in 
which goo<ft> arc manufactured by the use of exten- 
sive labour-^saving machinery, and in those trades in 
which hand work is chiefly cmjjoyed. Much of the 
diversity of opinion regarding the^objccts of technical 
education is due to the diflcrcncc of standpoint from 
which the prbblcm is regarded. The volume of the 
trade and commerce of Britain depends mainly on the 
pr^ress of its manufacturing industries. It is these 
which chiefly affect the exports and imports. The 
aim of manufacturers is to* produce cheaper and better 
goods than can be produced by other manufacturers 
at home or abroad ; and technical education is valuable 
to them ill so far %s it enables them to do so. But 
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the artisan engaged in hanrf industries looks to 
technical education for tho means hf whidft he may 
acquire a knowledge of the principles of Ms t^aQe, 
which the absence of the system of apprenticesH’p 
prevents him from acquiringjn the shop. Hente, the 
artisan and the manufacturer approach the considera- 
tion of the question from different sides. To the 
spinner or weaver who almost exclusively employs 
women to tend his machinery, or to the manufactur- 
ing chemist whose workjpeople are little more than 
labourers employed in carrying to and fro* materials, 
knowing little or nothing of the scientific principles 
underlying the complicated processes in which they 
are engaged, the ti^.hnical education of yie work- 
people may seem to be a matter of little moment. 
What such* manufacturers require are the services of 
a few skilled engineers, artistic designers, or scientific 
chemists. F'rom the manufacturer’s poipt of view, 
therefore, technical i»struction is not so much needed 
* for the /iiiNits he employs in his work as for the heads 
that direct it. But in trades in which machinery 
plays a subsidiary part, technical teaching takes the 
place of that instruetjon wjiich, in former times, the 
master gave to his a^rentice, and the workman Iqpks 
to it to supply him witli the knowledge of the prin- 
ciples ajid practice of lys trade, on •the acquisition of 
which his individual success greatly depends. In the 
former class of industries, technical education is 
needed mainly for the training ofr managers ; in the 
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latter, for the training of workmen. Hence has arisen 
a double cry— for the Reaching of art and of the 
hipficr Branches of science, with m view to their ap- 
plication to manufacturing industry, and for the 
teachfng of trades, and# of the scientific facts which 
help to explain the processes and methods connected 
with the practice of these trades. This double cry 
has led to the establishment of tcchmcal universities 
and of trade schools. 

Owing tp the condifions* under which manufactur- 
ing industry is now carried on, it is difficult to select 
competent foremen from the rank and file of the 
workmen. Thc^ordinary hands gain a very limited 
and circumscribed acquaint^nco*vith the details of the 
manufacture in which they arc engined, and have 
little opportunity of acquiring that generaf knowledge 
of various departments of work, and of the structure 
of the manhinery in use, which is essential to the 
foreman or overseer. It is in evtning technical classes 
that this supplementary instructrjii, which it is the • 
workmans interest to acquire and the master’s to 
encourage, can be obtained. The history of invention 
shows how frequently jyiport^iit improvements in 
m£|:hinery are made by the wqrkman or minder in 
charge of it, and adds yeight to the arguments 
already adduced ^for giving technical instrmrtion to 
persons of all grades employed in manufacturing in- 
dustry. To these advantages of technical education, 
as affectinf the Workmen themselves as well as 
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the progress of the industry^in which they are 
engaged, must be added th5 general nuprovcment in 
the character of the work produced, Resulting fropi 
the superior and better trained ifltelligence of those 
who have had the benefit of such instruction. 

Schools in which the course of instruction is not 
specialised with a view to any particular industry, but 
is so arranged as to form a general preparation for 
manufacturing or other trade pursuits, are often spoken 
of as professional, technical, o^trade schoqjs ; but such 
schools must be distinguished from apprenticeship 
schools, the object of which is to teach trades. Of the 
former class of schools there are excellent examples 
in the different comttric^ of Europe as util as in 
the United St^ites, and some Jew have recently been 
established in the United Kingdom. Of thg latter 
class the best examples are found in France and 
Austria. 

The study of sudi schools, and of the means of 
providing fitting education for the different classes of 
producers, may be simplified by a statement of the 
following propositions : — 

I. The ordinary educatifyi of all persons who are 
likely to be engaged ^n productive industry shouldfbe 
determined by the gencj^l requirements of their 
future work. This proposition affects the curriculum 
of all schools in which different classes of^ producers 
are to be trained, i.e. of primary, secondary^ and 
higher schools, and involves the cfcnsiderftion of the 
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extent tg which, in ^lich schools, modern languages, 
science, ^drawing, am^ manual instruction should take 
the place of literary and classical studies. 

2. ^ Special schools or classes should be established 
{a) for instruction in arf, and in those sciences which 
serve to explain the proces.ses of productive industry, 
including agriculture, manufactures, and engineering, 
as well as in the application of art and science to 
these departments of industr>^ ; (/;) for the teaching 
of, and ir^ oertain cases for practice in, various handi- 
crafts or trades. 

3. The special schools should be adapted to the 
requirements oi the different grades of workers in 
different'localities, and to tjie different kiiuls of work 
in which they arc, or likely to be, fngj^ged. 

A«surycy of the technical schools in foreign 
countries shows how these different requirements are 
met. Owflig to the complexity of the problem, a 
complete or an ideal system (?f technical education 
is nowhere to be foun<l. Schools have been created * 
to meet loc^l and prc.sent wants, and the greatest 
variety exists in the attempts that have been made 
to establish schools in a^tiordancc with the foregoing 
propositions. 

I. IVorkmen.-^M^ny attempts have been made to 
provide a substitute for apprenticeship, but*hithcrto 
with no great success. Two classes of workpeople 
have to be considered — (i) those engaged in manu- 
facturing Industries, and (2) those engaged in handi- 
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craft industries. The education of^all cj^sses of 
workpeople begins in the public^ elementary .schools,; 
and, in view of the future occupation of the childre«i, 
it may be taken for granted that primary instruction 
.should be practical, and shouW include drawing and 
elementary science, with .some amount of manual 
training for boys, and with needlework, cookery, and 
domestic economy for girls. In nearly every country 
of Europe, and in the United States, primary instruc- 
tion includes drawing, in addition to reading, writing, 
and reckoning. In England this is not yet the case, 
drawing being taught in very few schools outside of the 
jurisdiction of the London School Board. In France, 
Belgium, Holland, an^ Sw/-'den handicraft irfttruction 
is general ly^irK^uded in the curriculum of elementary 
schools. Rudimentary science is also taugl;t in nearly 
all the primary .schools of Europe. Modelling is 
taught both to boys and girls in many Continental 
schools ; and in Sweden ‘slojd,’ or elementary wood- 
•work, in which sim^jlc and useful articles are con- 
structed with the fewest po.ssible tools, is, taught with 
considerable success to children of both sexes. 

In Germany and Switzerland, there exists an ex- 
cellent system of cvcrilng continuation schools, kno^n 
as Fortbildungs- or Erganzungs-Schulefty in which the 
instruction of the children who leave school before 
fourteen, and of those who leave at that age, is con- 
tinued. In England, an attempt is being made to 
attract children to evening schools by^mcans of 
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recrcativj classes, 'tticsc classes are intended to 
continue^ the child’s ^jcncral education, and to sup- 
pr^.ment it by# some amount of practical teaching 
bitvlcen the time *^hat he leaves the elementary 
schoof and is prepared ^ take .advantage of evening 
technical instruction. The training of most work- 
people, and of nearly all those who arc engaged in 
manufacturing industry, consists oT — (i) primary 
teaching in elementary schools ; (2) practice in the 
factory or stop ; (3) evening technical instruction. 

Evening classes in all the principal towns through- 
out Europe have been established for teaching 
drawing, painting, and designing, and the elements of 
science ift their application Jto s^'cial industries. On 
the Continent these cl^s.scs arc mainly siy^portcd by 
the municipalities, by the chambers of commerce, by 
industrial or trade .societies, by county boards, and fh 
some case.'^by the fees of the pupils. They receive 
little or no support from the State. They arc well 
attended by workpeople of all grades, who arc en- 
couraged by their employers to profit by these 
opportunities of instruction. In England evening 
technical instruction is ^r)rcsy«tcmatically organised 
th 3 m in any other country. It fs under the direction 
of the committee of the c^^uncil of education known 
as the Science and Art Department, assisted by the 
City and Guilds of London Institute for the advance- 
ment of technical education, an institute founded 
and suppAted by* the Corporation and by several of 
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the livery companies of London. 'Jhe Department 
encourages instruction in pure science and ir^art ; the 
Institute, in the application of science, "and to sortie 
extent of art also, to different trades. 

Certificates are awardeef and grants are made 
on behalf of properly registered teachers on the re- 
sults of the examination of their students. The 
directory of the Department contains a detailed sylla- 
bus of the twenty-five different subjects on the teach- 
ing of which grants are paid, and in thc*jw*ogramme 
of the Institute arc found syllabuses of instruction in 
the technology of fifty different trade subjects. In 
the evening classes organi.scd by the Department, as 
well as in those in cSnncction with the Insfitutc, the 
workman fi^l'cman engaged# in any manufacturing 
industry has the opportunity, by payment of very 
small fee, of studying art in all its branches, science 
theoretically and practically, and the tecTinology of 
any particular industry. Provided his early education 
‘enables him to take ‘advantage of this instruction, no 
better system has been .suggested of enabling work- 
men, whilst earning wages at an early age, to acquire 
manual skill by contiguous (Wacticc, and at the same 
time to gain a knowledge; of the principles of scicifee 
connected with their w^orl# and explanatory of the 
processes of the manrtfacture in which they are 
engaged. 

For those engaged in handicraft trades this even- , 
ing instruction is equally valuable, and in Aany parts 
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of Europe there e^ist e^cnin^ trade schools, in which 
the workqijan is able t# supplement the ‘ sectional ’ 
prac.ice he acqiMres Jn the shop by more general 
practice in other branches of his trade. In Vienna, 
for example, and in other parts of Austria, there arc 
found practical evening classes for carpenters, turners, 
joiners, metal-workers, and others ; and sgnilar classes 
have recently been established in England. In 
London, the new Poly tec jiinics about to be erected 
on the model t.r the one in Regent Street will contain 
many such classes, and will also provide rational 
amusements for the students. Throughout Europe, 
schools for weaving,* with practical work at the loom 
and pattern designing, have ex^istec? for many years. 

To provide a training tnore like the olfl system of 
apprenticeship* schools have been e.stablished in many 
parts of Europe which arc known as professional, 
trade, or apprenticeship schools (< professionnelks^ 
(fcoles des apprentis, Fachschulen). The object is to 
train workmen ; and the pupils, after completing 
their course of instruction in such a school, are sup- 
posed to have learnt a trade. The school is the 
substitute for the shop. In^uch a school the pupils 
have advantage of being taught their trade syste- 
matically and leisure^v, and production is made sub- 
sidiary to instruction. But the system of production 
is necessarily artificial, and the pupil is less likely to 
acquire excellence of workmanship and smartness of 
habit than in t#e mercantile shop, under the strain of 
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severe competition. Moreover, ^he cost of mjaintenance 
of these schools renders it impossible to look to them 
as a general substitute for apprentioeship. By send- 
ing into the labour market, however, a few highly 
trained workmen, who are Absorbed in various works 
and exert a beneficial influence on other workmen, 
these schooli^^serve a useful purpose. Schools of this 
kind have been tried with more or less success in 
different countries. In Paris there is the well-known 

« c 

Ecok Diderot for the training of me«hanics, fitters, 
smiths, &c. ; and similar schools have been established 
in other parts of hVcincc. A furniture-trade school of 
the same category has recently b«en opened in Paris, 
and for many yeXrs a* society of Christiln Brethren 
have diuectld a large school in which several different 
trades have been taught. In this estabJishijjent, situ- 
ated in the Hue Vaugirard, all the secular and general 
instruction is given gratuitously by th(? brothers, and 
in the several shops attached to the school skilled 
workmen arc employed, who instruct the pupil ap- 
prentices, and utili.se their labour. TJiis system com- 
bines many of the advantages of shop work and 
school work, but it depcf¥ls financially for its success 
upon the religious spjrit which actuates its prolnoters 
and supporters. ThetArtane school, near Dublin, is 
conflucted on somewhat similar principles, but is 
intended for a lower class of children. In Austria, 
particularly in the rural districts, there are numerous 
schools for the training of carpenters, joiners, turners, 



Apprenticeship Schools 35 

cabinet-majcers, worker^ in stone and marble, in silver 
and other metals, &c. Schools of the same class are 
fourd in Gcrmaiy, Italy, and elsewhere. It is only 
in certain cases, however, that apprenticeship schools 
can be said to satisfactorify answer the purpose for 
which they have been established. Where a new in- 
dustry, especially in rural districts, has t^ be created ; 
where decaying industries need to be revived ; where 
machinery is superseding hand work, and, owing to 
the demands for ordinary hands, there is a dearth of 
skilled workmen ; where through the effects of com- 
petition and other causes the trade is carried on under 
conditions in which competent workmen cannot be 
properly tramed in the ordinary sh8p — in these cases, 
and in various art industrhis, an *apprcntic®shi|) school 
may prov^ to ^ the best means of training workmen 
and of advancing particular trades.' Generally, an 
apprenticeship* school should be looked upon as a tem- 
porary expedient, as a form of relief applied at the 
birth or during any temporary dcpVcssion of a par- 
ticular industry. The proper training school for 
workmen is the factory or shop. 

2. Foremen . — The forenWn mu5t be familiar with 
the various branches of work l^c is to overlook, and 
the training which ^thc workman receives in the 
factory or shop affords him but ^anty opportunities 

* In many parta of Ireland and in some of ihc rural districts of 
Britain the experiment of teaching certain trades in schools might be 
tried. The establishment of 9good weaving school might be the means 
of bringing back the silk trade to London. 
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of obtaining this general^ knowledge. Tlje foreman 
needs also a generally supcrio»education. How then 
are foremen to be trained ? The problem is s<Ane- 
what easier than that of training workmen, because 
the number required is fewer. The variety of schools 
in Europe devoted to this purjx^se is very great. 
There are thjec distinct ways in which foremen are 
being trained. 

(rt) The evening tecjinical classes in Britain and on 
the Continent offer to ambitious workmep an oppor- 
tunity of acquiring a knowledge of other departments 
of the trade than those in which they are engaged, as 
well as of the scientific principles underlying their 
work. These classes ‘scrv'c the double ^purpose of 
improving lV»e workpeople and of affording a means 
of discovering those who are best fitted Id occupy 
higher posts. 

{b) Special schools have been estalJlishcd for the 
training of foremen. There are many trade schools 
of this kind in which selected boys arc received after 
leaving the elementary school. Thc,best known are 
those at ChAlons, Aix, Nevers, Angers, and Lille in 
France. These schools 'are intended for the training 
of foremen in enginpering trades. They are* State 
institutions, in which pfactical mechanical work in the 
shops is supplcmehtcd by theoretical instruction. 
The first of these schools was founded in 1803. The 
course lasts three years, and the number of students in 
each school must not exceed three hundred. The 
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tudents spend f|;om sfic to^beven hours a day in the 
workshop^ and are traiaed as fitters, founders, smiths, 
ana pattern -mailers. As in all such schools, saleable 
goods are produced ; but, as production is subordinated 
to instruction, the school does not bind itself to 
deliver work at a given date, and therefore does not 
compete with any manufacturing establi;i)iment The 
students on leaving these schools are competent at 
once to undertake the duties ^f foremen, managers, or 
draughtsmep.* At Komotau, Steyr, Klagenfurt, Fer- 
lach, and many other places schools have been estab- 
lished on somewhat similar principles. In Germany 
there are special sohools for the training of foremen 
in the builamg trade, which are cfiicfly frequented in 
the winter, and numerous schools are found in all 
p2?rts of*the ^Continent for the training of weavers. 
At Winterthur, in Switzerland, a .school has been 
established for the training of foremen. In Italy 
there are numerous technical institutes, the object 
of which to is prepare young men* for intermediate 
and higher pos^ in industrial works. In the United 
States, the manual training scho<)ls, the number of 
which is rapidly increasing*, have somewhat similar 
objects. In London, the Finsibury technical college 
of the City and Guilds of London Institute has a 
day department, the main pur^se of which is the 
training of youths as foremen, works managers, &c. ; 
but in this school, as well as in those last men- 
tioned, the chlracter of the instruction deviates con- 
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siderably from that given in Frcjich sc^iools, and 
aims rather at preparing youths to learn, thar\ at 
teaching them, their trade. 

(i') A third method adopted for the training of 
foremen is by encouraging selected children of the 
ordinary elementary schools to continue their educa- 
tion in sch<y)ls of a higher grade of a technical 
character. It is thought that, by developing to a 
higher degree the intelligence and skill of those 
children who show aptitude for scienfify: and prac- 
tical work, they will be able, when they enter the 
shop, to learn their trade more quickly and more 
thoroughly, and to acquire that general knowledge of 
their work, and to exhibit those specif aptitudes, 
which may fjualify them fo» the position of foreman 
or manager. The education given in ^hes# schools, 
although having direct reference to the future career 
of the pupil, is mainly disciplinary in character, and 
consists of the subjects of primary instruction further 
pursued — of drawing, modelling, science, mathematics, 
and manual e.xcrcises. The curriculum is varied to 
some extent according to local requirements, the 
technology of thc^*staple*#ndustrics forming in many 
cases part of the instruction. Such schools, * under 
varied forms, have bAjn estabjjshed in most Con- 
tinental countries, some of the best examples of them 
being found in Paris, Lyons, Rheims, Rouen, and in 
other towns of France. A large number of poor 
children showing talent are selected freJb the primary 
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schools arj received into these schools with 
scholarships; and th^ oljjection sometimes urged 
against the establishment of higher elementary 
schools — that the better classes only arc able to 
benefit by them — is thus obviated. In Germany, the 
real-schools in which Latin is not taught, known as 
Ohnelatein-Realschulen^ have very nearly the .same 
objects as the higher elementary schools of France. 
The instruction in these German schools is not yet 
so practical as in the schools of France. Drawing 
is always well taught, and the .schools generally con- 
tain good chemical laboratories, as well as collections 
of physical apparatus and museums. From the 
children ol' these .schools tlvi rj^iks of foremen arc 
largely recruited. Thc)^ receive no special, trade in- 
structio*!, but the general training is so arranged as 
to qualify them for higher po.sts in industrial works.* 
The cost of this higher education seldom exceeds 3/. 
per annum. In Bavaria it is two shillings a month. 
In most of these schools, as wcTl as in the chief 
intermediate commercial .schools, the exit certificate 
exempts a lad from two of the three years’ com- 
pulsory military service, jy;d thi.s* regulation, ot which 
notfiing corresponds in England,* is an incentive to 
parents to allow their childten to receive higher in- 
struction, which operates very forcibly in largely 
increasing the number of well-educated youths in 
Germany. In these opportunities for higher educa- 
tion Englani is stilf very deficient, and the complaint 
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is generally heard of the difficulties of obtaining 
competent foremen. 

3. Masters . — The best special schools for ithe 
training of future masters, bianagers, engmeers, 
manufacturers, and industrial chemists arc in Ger- 
many, and are known as technical high schools or 
polytechnic schools. Schools of a similar character 
arc found iif other countries, and in England the 
facilities for higher technical education have within 
the last few years greatfy improved. « 

In Germany the polytechnic or technische Hoch- 
schule is an institution of university type in which the 
education has special reference to industrial purposes. 
In many respects Che Reaching coincided with that 
given in the ^universities. The chief distinction con- 
sists in the arrangement of courses of instnjction in 
the several departments, in the admission of students 
having a non-classical preliminary trailing, in the 
absence of certain faculties found in the university 
and in the addition of others. It is not correct to say 
that the polytechnic is a professional school as dis- 
tinguished from the university ; for the faculties of 
law, medicine, and theology give to the university as 
distinctly a professional character as the faculty of 
engineering gives to the polytechnic. Nor can it be 
said that the scientific studies at fhe universities are 
less practical than at the polytechnic. For, whilst 
workshops for instruction in the use of tools are found 
in* very few of the polytechnic* school% the labora- 



41 


Higher Technical Education 

« 

tories, for the j)ractical stuoy of chemistry and 
physics, are p^haps bgtter*fitted and are under more 
eminent professors at some of the German universities 
than*at the polytechnic schools. At the same time, 
engineers of every description, architects, and builders, 
besides a great number of manufacturing chemists, 
find in the polytechnic the scientific and technical 
training which the lavvyer or physician, ^and in many 
cases the industrial chemist, seeks in the university. 

In some gf the large ^itie^ — in Jkrlin, Vienna, and 
Munich, for instance — the university and polytechnic 
co-exist ; and in certain ca.ses, in which a very special 
training is required to fit a youth for his career, the 
German sfudent, after spend^pg tfcrce or four years at 
a polytechnic school, pajses on to anotli^r institution, 
such a^a dyeing school, in which his studies are 
further specialised with a view to his future work. • 

In Frande, the institutions in which the highest 
technical instruction is given arc centred in the 
capital. There arc a large number of provincial 
colleges where the education is somewhat more prac- 
tical, but where the mathematical and scientific teach- 
ing is not carried to so high a point. Such are the 
Ecoh Centrale at Lyons, the E^fole des Mineurs at 
St Etienne, and the Institu^ c/u Nord at Lille. The 
Ecoie Centrale of* Paris, in which the majosity of 
French engineers who are not employed in the Go- 
vernment service are trained, is a rare instance of 
an institution for hi§[her technical instruction which 
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is self-supporting and indep^dent of Government 
aid. 

In Switzerland, the federal polytechnic *of Zurich 
is similar to the polytechnic schools of GermanJ^ and 
Austria. Italy has three superior technical institutes 
— one at Milan, one at Turin, and one at Naples — in 
which technical education is given on the same lines 
as in German polytechnic schools. Holland has an 
excellent institution at Delft, which was opened in 
1864; and in Russia the imperial technical school at 
Moscow is a high-class engineering school, in which 
the theoretical studies are supplemented, to a greater 
extent than in the German schools, by workshop 
practice. 

In soyie^f the German ^ichools the fees charged 
vary according to the number of lectures ar^ to the 
* number of hours of practical work which the student 
takes per week. Thus, at Munich, the entrance fee for 
each student is loj,, and the lecture fee is 2s. 6d. for 
each hour’s lectutc per week, including the use of 
materials. At Zurich, the cost of instruction in the 
chemical department, including laboratory practice, 
does not exceed 1 2A per aijnum, and in other depart- 
ments it docs not'exceed 4/. per annum. At Delft, 
the student pays about# 16/. per annum for a com- 
plete course. 

In England, there is a growing tendency to a.sso- 
ciate technical with university education. This is 
mainly owing to the fact that the college which have 
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recently been e^ablislfbd to give university education 
arp poorly endowed, ^d have found it necessary to 
attract studentif by jneeting the increasing demand 
for technical instruction. Most of the provincial col- 
leges may indeed be regarded as technical schools 
with a literary side. In order that they may provide 
university education in addition to sound technical 
in.struction, it is necessary that they should be placed 
on a financially satisfactory fixating by means of State 
endowmer\)t.* Of the more recently erected English 
colleges, the Owens College at Manchester is the 
most important, combining the faculties of a German 
universit]^ with those of a polytechnic school. The 
Yorkshire College, Leeds, j)osse.fscs a special school 
for the teaching of wca^^ing and dyeing! Qthcr some- 
what similar institutions are found in Birmingham, 
Newcastle, SheflReld, Nottingham, Dundee, Cardiff, 
and elsewhere. The university of Edinburgh has a 
good .school of chemistry, physics, and engineering, 
and the university of Glasgow Ras been long dis- 
tinguished foj the excellence of its physical labora- 
tories. In University College and King’s College, 
London, the metropolis posse.^cs two institutions, 
each of which may be likenjcd to a University and 
a polytechnic combined. ¥n the university of Cam- 
bridge there are mechanical workshops in connection 
with the chair of engineering. The Royal School of 
Mines and the nomial schools of science and art in 
South Keifkington are the only technical institu- 
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tions in England supported • by ^tate ^id. The 
Central Institution in Londor^ has more in coiyim^on 
with the German polytechnic schooU than any other 
institution in Britain. This scfiool is designed for 
the technical instruction of teachers, engineers, archi- 
tects, master builders, and industrial chemists. It 
was built and equipped at a cost of 100,000/., and is 
at present maintained by an annual grant from the 
City and Guilds of London Institute. 

Such is a brief outline of the means^- provided for 
the technical education of masters in different parts 
of Europe. It will be seen from the foregoing state- 
ment that efforts are now being made to bring Britain 
more nearly on a Ibvel ewith other countries in the 
provision pf lifiose kinds of instruction which arc best 
adapted to the different classes of producers, r But as 
yet only a beginning has been made, and in England 
the number of technical students receiving the higher 
education is far less than in Germany. 
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CHAPTER III. 

MERCANTILE TRAINING-SCHOOLS OF COMMERCE. 

The questityi of how t)cst* to adapt our existing 
educationaf machinery to the requirements of com- 
mercial ^ife, and of the additions, if any, that should 
be made to it, is now engaging the serious attention 
of merchints, manufacturers^, teachers, and statesmen. 
The importance of the question is no lo^igcr doubted, 
and discussions of the subject are invited, wifh the view 
of eliciting \he opinions of persons who, by their owa 
know'ledge ctnd experience, are able to contribute to 
the solution of w hat must be regarded as a problem 
of national importance. To this, end, an important 
conference was held under the auspices of the Chamber 
of Commerce* on November 23, 1887, when Sir John 
Lubbock, who is specially qujilified to speak on 

0 • 

thi^ subject, delivered a very suggestive address, in 
which he pointed out many^of the reasons which pre- 
vent our childreif from obtaining in our secondary 
schools, as at present organised, the preliminary train- 
ing which might best prepare them for practical 
and commercial ptfrsuits. He was followed by Dr. 
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Percival, who rightly said : ‘^The true educational 
method for an industrial and commJrcial population 
like ours is to fix our attention far more than hitherto 
on the practical needs of our j5bpulation, and so to 
endeavour to liberalise what were called the piactical 
studies ; and to dismiss, once for all, the old-world 
idea that studies which have a direct bearing on the 
needs of boy*? growing up in our schools somehow 
lose their humanising qualities.’ 

The development of Aur trade and commerce may 
be said to depend on knowing not only how to pro- 
duce at least cost what is most wanted, but also how 
to buy and sell with the utmost advantage. We may 
take it for granted iiat the full benefits of^ technical 
instruction wj^l fail to be realised unless opportunities 
arc afforded by which our youths may obtain that 
especial kind of training which is calculated to make 
them good business men. * 

The economy of production is closely associated 
with that of distribution in the machinery of com- 
merce, and the connection between the factory and 
the merchant’s office is very intimate, and tends daily 
to become more so. The progress of science is gradu- 
ally converting the ftictory into a laboratory, in which 
raw materials are altered ip substance or in form ; and 
the success of productive industry depends on the skill 
and ingenuity with which this process of conversion is 
carried on. But mercantile success depends not only 
on the skill and ingenuity showrf in the^ production 



Mercantile Training 47 

• 

of goods, but also on fchc care exercised in the pur- 
chase of the material ^mpteyed, and on the special 
knowledge and ^ability displayed in the sale of the 
manufactured produAs. The highest technical know- 
ledge fnight be employed in producing goods for 
which there was no demand ; or, as has so frequently 
happened, for which the demand had ceased, and 
commerce would not thereby be advanced. Or, goods 
might be produced, excellent in quality, but unsale- 
able except a loss at |flacdi; already fully supplied. 
What is needed for the development of commerce is 
not onl^thc faculty of production, but also of distri- 
bution, A market^is a necessary adjunct to a factory. 

The consideration of thc^kindiof training which is 
best calculated to fit a jjcrson to buy at]^ .sell, and to 
engage^ in any of the operations, including banking 
operations, connected with the work of distributingf 
and of bringing home to the consumer, the products 
of industry, is the problem of commercial education. 

The que.stionsof technical and 4)f commercial edu- 
cation arc so closely associated, that it is difficult to 
consider them except in connection with each other. 
Speaking generally, technical education may be said 
to Wave reference to the work of production, and com- 
mercial education to that cjf distribution ; but, as the 
character of the ^bods produced by the manuCacturer 
must depend, to a great extent, upon the tastes and 
requirements of the consumer, which should be a.sccr- 
tained by tJiose crij^aged in the work of distribution, 
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mercantile success may be regarded as a function of 

two factors, one of which 'has reference to the skill 

• * . 

displayed in the processes of manufacture, and the • 
other to the activity and cconorfty shown in bringing 
the products of industry into the hands of tifc con- 
sumer. 

Hitherto, owing to the necessity of previously 
considering tfie question of technical education, the 
closely allied question of commercial education has 
remained somewhat in tHfe background. ,Thc progress 
that has been made during the last few years in pro- 
viding the necessary supplemental instruction''5for per- 
sons engaged in productive industry is, on the whole, 
.satisfactory. Our Wnivqrsity Colleges, uncier the in- 
fluence of demand for technical teaching, have 
recently added on important technical departments. 

<n the Polytechnic Institutions which it is ‘proposed to 
erect in London on the model of the PedJ)le’s Palace, 
provision will be made for the technical instruction of 
a large proportion*of the workpeople of the metro- 
polis. The Charity Commissioners have framed 
schemes for the curriculum of endowed schools, in 
which science instruc^tion and manual training occupy 
part of the time formerly devoted to the studj^ of 
classics. Some of our ^j'hool Boards have, so far as 
the irog regulations of. the Code pS'rmit them, intro- 
duced the teaching of drawing, science, and handi- 
craft into the schools under their control. The 
Science and Art Department ha^ made its examina- 
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tions in science somcw^nat more practical, and has 
given more prbmijiencc^o industrial designing in the 
•teaching of art ; tfind to the City Guilds is due the 
credit of having organised, in tlic principal trade 
centres throughout the kingdom, a large number of 
technical as distinguishetl from ortlinary science 
classes, and of having thereby given a powerful 
impetus to the creation of technical schools. 

This record of progress may be regarded as satis- 
factor}^ aiKi th ‘ time has now come for considering 
the kind of training which is needed by young per- 
sons prep, .ring for a mercantile career. 

- The altered corulitions under which trade is now 
carried on have given to the swlutiAi of this problem 
a new and, until rcccntly,^i not sufficient!)# recognised 
importaPiCC. The application of .science to the means 
of locomotion and of communication have changed 
many of the essential features of the gcogra))h)' c f 
fifty years ago. Distant countries arc now closely 
united by swift ocean steamers, by a* network of rails, 
and by telegraphic wires. This development of .scien- 
tific applications to the modes of transit and of com- 
munication has produced a/cvolut;on in our .system 
of commerce, the effect of which we arc only gradu- 
ally coming to realise. It ha^intensified the severity 
of competition between different countries ; it* has 
diminished the value of the raw material in relation 
to that of the manufactured product ; it has lessened 
the advantages due to natural resources; it has 

E 
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narrowed the margin of \^rofit,^ necessitating the 
exercise of the greatest ecor^omy in the management 
of the mercantile department of# a manufacttirin^ 
business, and the utmost vigilance in securfng the 
advantages of differences of exchanges, and in search- 
ing, wherever they may be found, for new and promis- 
ing markets. When we hear, as we often do, successful 
manufacturers and merchants speak discouragingly 
of the importance of commercial education, and tell 
us how, sent into the factory or oflice at an early 
age, they there acquired the practical experience to 
which they asScribc their fortune, we cannfct but feel 
that such men overlook the fact that th>» conditions 
under which trahe h now carried on are wholly 
different frOm what they were fifty years ago ; and it 
is owing to this difference that a different aijd special 
kind of training has become indispensable. No one 
can contemplate the changes which have taken place 
during the present half-century without realising 
their levelling Influence upon the development of 
commerce, and the growing importaivce, as a factor of 
mercantile success, of that wider knowledge which 
enables those engjaged in commerce to understand, and 
to take advantage ofj all favourable conditions*in the 
conduct of business lopcrations. The merchant's 
visio^n must extend beyond the limits of his own town 
or country. His observation must be widened, so 
that literally he may be able ‘ to survey mankind from 
China to Peru.’ The range of his riferkets is con- 
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tinually extending, and “his knowledge should be co- 
extensive with the area^f his transactions. 

The success which^owing to our natural resources, 
attended our early efforts to apply steam-power to 
prcKluctivc industr}', induced a feeling of over-confi- 
dence among our people, and led us to disregard the 
connection which ought to subsist between school- 
training and the business of life ; whilst the absence 
of similar prosperity in other countries resulted in an 
earlier recognition of this important relationship. For 
this reason, technical and commercial schools were 
cstablishe 1 abroad many years before the necessity 
for their cr 'ation was realised in this country; but the 
levelling influences ofscientific progress, to which I have 
referred, have placed us nt a comparative disadvan- 
tage with, other countries, or rather have lessened the 
advantages we formerly possessed on account of our 
natural resources, and have made it imperatively 
necessary that we should seek compensation in the 
endeavour to reap all the benefit we can from the 
improved and adequate education of our industrial 
classes. 

I. That our own school system does not afford 
the requisite trainings to enable our youths to com- 
pete on equal terms with the youths of other countries, 
especially of Germany, is shown by such evidence as 
may be found in the Reports of the Commissioners 
on ‘ Technical*Instruction,' and on ‘ the Depression of 
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Trade and Industry/ as well as ^n the. reports of 
several of our Consuls in different parts of the world. 
From these documents it appears^ that it is mainl/ 
owing to German competition that our foreign trade 
is shrinking ; and it is in Germany that the most 
abundant provision has been made for the fitting 
educational^ equipment of young persons who are 
engaged in mercantile pursuits. The Commissioners 
tell us that the increasing severity of this competition, 
both in our home and neutral marki'ts, is especially 
noticeable in the case of Germany, and that in every 
quarter of the world the perseverance ancjl^cnterprise 
of the Germans are making themselves fc^'t. ‘ In the 
actual production of v:ommoditics we have now few, 
if any, nd^intagcs over th#m ; and in a knowledge of 
the markets of the world, a desire to accommodate 
themselves to local tastes or idiosyncrasies, a determi- 
nation to obtain a footing wherever they can, and a 
tenacity in maintaining it, they appear to be gaining 
ground upon us.** ’ 

This advance of German trade dqes not appear to 
be owing to any falling off in the efficiency of the 
British workmaq,‘but sokly to the superior fitness of 
the Germans, due unquestionably to the more syste- 
matic training they Kiceive, for mercantile pursuits. 
Thc*Commissioneri? tell us that whilst, ‘ in respect of 
certain classes of products, the reputation of our 
workmanship does not stand ^as high as it formerly 
* CommissioMrs^ K<port^ p. 20 (7^). 
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did/ * those who have h^cl personal experience of the 
comparative efficiency of labour carried on under the 
♦ conoitions which prevail in this country and in foreign 
countries appear to Incline to the view ‘that the 
English workman, notwithstanding his shorter hours 
and his higher wages, is to be preferred.’ They 
further state: ‘In the matter of education we seem 
to be particularly deficient as compared ^’ith some of 
our foreign competitors, and this remark applies, not 
only to what is usually calted technical education, but 
to the ordinary commercial education which is required 
in mercantile hou.scs, and especially the knowledge of 
foreign lai guages/ ’ 

The recommendation^ of the Gommissioners, that 
her Majesty’s diplomatic and consular of^cers abroad 
should be instructed to report any information which 
appears to them of interest as soon as they obtain it, • 
and that it should be as promptly published at home 
when received, has resulted in the publication of a 
series of reports, which fully bear oiJt the conclusions 
at which the Commissioners have arrived with regard 
to the deficiencies of our commercial education, to 

the activity displayed by foreigners in the search for 

• • 

new' markets, and to the readiness* of manufacturers 
abroad to accommodate thei|^ products to local tastes 
and peculiarities. 

In several of the reports recently published, atten- 

* Commissiomrs^ Report ( 77 ). • Ibid. ( 80 ). 

• Ibid. ^ 7 ). “ * Ibid. ( 100 ). 
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tion has been called to tl^e importance to this 
country of possessing an 5rmy^of commercially trained 
agents, who shall be able to discover foreign markets, 
to inform English manufacturers as regards the 
requirements of these markets, and to push ‘the sale 
of home-made goods. 

The consul at Malaga, writing on the necessity of 
pushing puf trade in Spain, says : ‘ Unless our 
manufacturers arc prepared to make some sacrifice in 
this direction by the * citf^loyment gf commercial 
travellers acquainted with the language of*the country, 
and qualified to study the requirements /of iheir 
customers, they can, it is feared^ hardly ^'gain the 
ground that has betn lost in this country. There are 
at Malaga \ number of young German clerks, who, 
on their retum home, will be well prepared , for cm- 
• ployment in German firms having business with this 
country.’ ^ 

According to the consul at Trebizonde, ‘British 
trade would no doubt greatly develop by commercial 
travellers visiting the country with samples, studying 
the requirements of the people, and* meeting local 
tastes in the nature, quality, and value of the goods 
most in demand.’ * “ 

Another consul tc\l^ us that ‘ the vast majority 
of British merchants, have yet to Vearn the lesson, so 
well understood by their foreign competitors, that 
all the advertising pamphlets, journals, circulars, and 
^ Annual Series ^ 
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letters of inquiry with which the consuls are inundated 
will never enable ‘them to rompete with the intelli- 
•genl economical FrcncTi and German commercial 
travellers, who are tHhroughly acquainted with the 
language, manners, customs, and wants of the jx^oplc 
in the highways and byways of the country, among 
whom they spread like a swarm of bees in unweary- 
ing collection of the honey, which will never stick to 
the British traders’ illustrated reams of paper and ink.’ 

In a report of a vfeit •to Kharkoff, Consul- 
General l^MTy says that, owing to the absence of 
travellcrs\ British goods are at a discount, and the 
Germans ’^ave it all their own way. ‘The landlord 
of the Grand Hotel de TEurope ^’nformed me that, 
during the last fair, thirty derman travellers were 
staying at his hotel against one Englishman, and that 
more Germans were at other hotels and lodging- , 
houses.’ ' 

These statements, which might be considerably 
multiplied, show that our trade witl^ ftjreign countries 
is distinctly suffering in consequence of the want 
of commercial’ knowledge and activity among our 
mercantile classes. At home, th.c pinch of compe- 
titiofi is equally felt, and Is due partly to the same 
cause. The answers to a circular addressed by the 
London Chamber tif Commerce to the leading City 
houses have shown the extent to which foreign clerks 
are employed by commercial firms in London, and also, 

' Mishllamous Scries ( 55 ). 
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what is less flattering to us, tjie reason of the prefer- 
ence shown for them. H appears that 35 per cent, of 
the firms replying to the circular employ foreign clerks,*^- 
and that less than one per cenf. of English clerks are 
able to correspond in any foreign language." From 
several of the answers received, it also appears that 
preference is given to foreigners on account of their 
generally superior education, and of their special quali- 
fications for commercial work. According to many of 
the witncs.ses, ‘ the forc;ignl.*r is, at present, the better 
“ all-round ” man ; better equipped both with the 
special technical knowledge of his particular/ndustry, 
and with the wider culture which cnabl^ him to 
adapt his knowledge and his training to the varyiiig 
demands of modern commerce.’ Now, not only is 
the recognition of this fact somewhat humiliating to 
us as a nation, but the fact itself serves to explain 
some of the causes of the success of foreign competi- 
tion of which we complain. In the first place, every 
foreigner employed in an English firm displaces an 
Englishman, who might, and would be, so employed 
if only he were properly educated. Moreover, many 
of tlicse foreign clerks, after having learnt what they 
can as regards oftr manufactures, our markets,^ and 
modes of conducting business, return to their native 
land to utilise that knowledge as c^^r compe^'tors and 
rivals ; and even of those who remain here, and 
establish new firms, a large number, naturally, show a 
preference for foreign manufactuiers witt whom they 
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stand in relation, and from whom they obtain goods 
for the supply of tlic markett'in which they deal. 

It may not be out of place here to quote from a 
recent novel of Mr. Walter Besant his description of 
the German clerk, which experience shows to be only 
slightly over-coloured. 

‘ In every ofTice,’ says the German, ‘ there must 
be clerks who can write and .speak foreign languages. 
Your young men will not learn them, and your 
schools cannot teach thenl! Then we come over — 
we who havt learned them. For my part, I can 
\N ritc anJlK read English, Swedish, Danish, French, 
Spani.sli, I jlian, Dutch, and German. Do you think 
we shall be content to stay here a% clerks ? No, no. 

. . . VVe arc learning your trade ; we wdl find out 
all your customers and your correspondents ; we 
learn your profits and we undersell you. We do not 
go away. We remain. And presently, instead of an 
English house, there is a German hou.se in its place, 
because your young men are so stupid that they will 
not learn.’ 

II. Having regard to the importance of these fact.s, 
it is well that we should acquaint ourselves with the 
systems of commercial education that exist in foreign 
countries, ^vith a vit^v of a.scertaiQing in what re.spects 
the training there afforded is better adapted to qualify 
young men for commercial pursuits than that pro- 
vided in our own sch<5oIs. 
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France . — In France and ip nearly all the countries 
of Europe there is fouftd a^system of intermediate 
and secondary education, which has been orgaifised* 
with reference to the careers which the children are 
li^vcly subsequently to follow; and there e.^st, also, 
numerous special schools, or departments of schools, 
which arc intended to provide a distinctly profes- 
sional trainFhg. The French system of intermediate 
education has been fully described, and is highly re- 
commended, by the Gomllnissioncrs ^ their Report 
on Technical Instruction. They tell us that in the 
whole system of French instruction they ‘l^c found 
nothing, except as regards art teaching,/so worthy 
of attention as these ^ higher elementary schools.’ * 
These schqds, many of which come under the pro- 
visions of the Public Elementary PZducation^Act, and 
• arc consequently free, have a technical and commercial 
department. I n the commercial section, the subjects of 
study include modern languages — English or German, 
and often both^history, geography, law, political 
economy, mathematics, practical science, bookkeep- 
ing, ofilcc practice, and, in some cases, manual training. 
Examples of sucl^ schools are found in Bordeaux, 
Havre, Amiens, 'Marseilles, Rheims, Rouen, Eyons, 
and in other large to^^s. The Ecole Martinikre of 
Lyoi\s is one of tlje oldest an<f one of .the most 
interesting of these schools. It is presided over by a 
council of members, who are nominated by the 
‘ Vol. i. p. 
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Minister of Agricultui;p and Commerce, on the 
recommendation of the municipality. The children 
lire Admitted to the school between the ages of 
thirteen and fifteen, from 60 to 75 per cent, of the 
boys go* into commercial houses, and about 25 per 
cent, take up other industrial pursuits. The Ecolc 
Professionnellc of Rheims is a more modern school 
of the same kind, having a commercial tlcpartment, 
with a course of instruction specially adaj)ted to the 
wants of these children wh?) ai*c likely to be engaged 
as clerks in merchants’ houses, as commercial agents, 
or travefl\^rs. At Vierzon, a school is now being 
erected, v\\jch, whc^i completed, will be equipped 
with all the newest appliances/or ifnproved technical 
and commercial in.structioji. 

Of French .schools specially devoted to commer- 
cial training, and having no technical department, 
the most important arc in Paris. The Paris .schools 
are of two grades — middle and higher schools. 
There are two middle schools — tha licole Commer- 
ciale^ in the Avenue Troudainc, founded by the 
Chamber of Commerce in 1863, and the Institut Com- 
merciaty in the Chaus.s< 5 e d’Antin, fi^mded, in 1884, by 
a nuAber of merchants, as a public company, with 
a capital of 8,000/. These spools differ somewhat 
in their aaethods bf instruction, but their ge/icral 
object is to take lads who have received a primary 
education, and to train them in those subjects which 
will be useful lo them ^n a mercantile career. Modern 
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languages, commercial law ,and geography, mathe- 
matics, bookkeeping, anfi sh<jrthan^ are the chief sub- 
jects of instruction. In the Institut more atte/Stiork 
is given to the practical details of office work with 
special reference to foreign trade. ‘ Differ(5nt trade 
operations arc illustrated from the books of extinct 
firms ; and the mathematical teacher has ready to his 
hand coins* weights, and measures of all nations.’ * 
The school contains an extensive museum, created by 
gifts of samples from^ L'ft'ge number, of firms, which 
is used to illustrate the lessons on the technology of 
the raw materials and finished products of Commerce. 

Besides these schools, which arc foythc train- 
ing of boys fronf thirteen to sixteen years of age, 
there arc ^‘n Baris two hi^ghcr schools, or colleges, 
which arc intended to give a distinctly professional 
education to young men who have received an ordi- 
nary school training in one of the lyak's of France, as 
well as to continue the education of a few of those 
who have passed through one of the middle .schools. 
These higher schools arc known as the Ecole Sup<f- 
rieurc dc Commerce and the Ecole dcs Hautes Etudes 
Commerctales. TJjc main object of these institutions, 
but especially of \he latter, is to attract to the parsuits 
of commerce some ofjlhe better educated youths, be- 
longing to families pf good social positiqp, who are 
too generally disposed to enter the overstocked ranks 

* Rejwrt on Commercial Education, presented to th Associated 
Chambers of Commerce, 18S7, p. 33. 
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of the so-called learned f)rofessions, and to give them 
a tl)prQUgh training in the principles and practice of 
‘mercantile and banking business. ‘ In France,’ sa\'s 
M. Gustav Roy, ‘ commerce has too long been re- 
garded as a second-rate calling ; it is time to disprove 
this idea, and to show that the professions of mer- 
chant and banker demand as much intelligence as 
any other.’ ^ 

The view of the founders of the school was 
that the study of commercia'l, equally as of other, 
.subj'Tt.ynay Lc made the basis of a liberal education. 
VVhat the Ecole Centrale docs for engineering and 
manufactiVing industry, the licole des iiautes Etudes 
Commercialcs is intended to dg for fticrcantilc pursuits. 
This school is situated a fashionably ejuarter of 
Paris, iti the Boulevard Malesherbc.s. The site on 
which it stands cost over 20,cxx)/., and is now worth 
considerably more. The building contains spacious 
apartments for administrative purposes, two lecture 
theatres, twelve class-rooms or c^iuptoirs, ten exa- 
mination rooms, a mcr/cantile museum, a chemical 
laborator)', and a good commercial library. It con- 
sists of a boarding establishment;. as well as of a day 
school. The .school was opened in the year i88i, 
and the number of students fcas since then increased 
from 50*to 128. ^Thc fees aro high — 40/. a year for 
day students, and 1 1 2/. for boarders ; but, in order to 
enable poor students to enter the .school, .several exhi- 
d€ C§mnurcei L^utey, p. 190. 
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bitions have been provided! by thje Government, by 
the Chamber of Commence, fey the Municipal Council 
of Paris, by the Bank of P'rance, by a large numbef 
of public companies, and by private individuals, 
amongst whom M. Gustav Roy, late President of the 
Chamber of Commerce, to whose initiative the school 
owes much of its success, should be specially men- 
tioned. Tlfesc facts indicate the estimation in which 
the education afforded in this school is held by 
different public bodies, as well as by*merchants and 
bankers in Paris. 

As regards the curriculum, I will Jicre only 
mention that ten hours a week ai;c given t/ the study 
of foreign languagl*s, ii\addition to the time devoted to 
foreign cor«cspondencc, aiK^-that Phiglish or German, 
and cither Italian, Spanish, or Portuguese, ai^ obliga- 
tory*. To .some of the more important subjects of special 
instruction reference will be made later on ; but the 
purpose of the ten examination rooms requires some 
explanation. In« this school, as in all the higher 
schools of France, the periodic examination of the 
students forms an essential part of the instruction. 
The sallcs dexamc^ servf a very different purpose 
from the examination room of an English colle*ge or 
university, in which th*(^studcnt is employed for three . 
hours; in writing answers to printed questions. In 
France, examinations like laboratory* practice or exer- 
cises form part of the machinery of instruction. The 
sallcs d examcn are small compaAments,^ach of which 
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is just capable of accommodating the examiner and 
two^students. The furnilure consists of a black-board, 
•a desk, and two chairs. About once in three weeks 
each student is separately examined on every subject 
in which he receives instruction. The examinations 
take place daily from 4.30 to 6, and every student is 
expected to attend two or three times a week to 
answer, orally and in writing, questions on his work, 
and to submit for inspection and correction his notes 
of lectures, drajit ings, accounts,* exercises, &c. At the 
end of (^ch course there are also general c.xamina- 
tions, whicli correspond more nearly w«th our own, 
but differ \ this rc‘4)cct, that each student draws by 
lot the questions he is to answer fr8m a large number 
of questions previously jyepared by the^e.^miners. 
The systpm of marking, on the result of these exami- 
nations, is very complicated. 

In Paris, and in nearly all the large towns of 
France, there arc evening courses of instruction in 
commercial subjects open to persofis of cither sex. 
The courses embrace writing, bookkeeping, .short- 
hand, commercial arithmetic, geography, political 
economy, common law, ^nd i^odern languages. 
These classes are supjx)rtcd by contributions from 
^various sourcc.s. Some of them have been organised 
by the Philotechnic Society, founded in 1848 for the 
purpose of giving gratuitous in.struction to adults of 
both sexes on subjects connected with their industrial 
occupations. ^In 1884-5, these classes were attended 
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by 1 1,000 students. To oblain a certificate in com- 

• . * 

mcrce, a candidate must passtn satisfactory examination 
in four at least of the following subjects— viz., French^ 
some foreign modern language, commercial history 
and geography, bookkeeping, law, mathemafics, poli- 
tical economy. 

A somewhat similar society has been founded 
by the different Masonic Lodges of P'rance. In con- 
nection with the Rcok de Commerce, in the Avenue 
I'roudainc, free cla.s.ses have been ope*cd by the Paris 
Chamber of Commerce, which are attended ^by about 
1,100 students. In addition to these classes, the City 
of Paris has opened evening classes in Commercial 
subjects for wointn adiid young girl.s. The first of 
the.se W|isf)pencd in 1870, ^.nd the success of this ex- 
periment induced the Chamber acting in cpnnection 
with the .school authorities of different parishes to 
establi.sh similar evening courses. Such classes are 
now held in fifteen (irrondissevieuts, and are attended 
by about 700 yoling women of not less than fourteen 
years of age. Similar classes have been established for 
young men, and are held in sixteen centres of Paris. 
The course of iysTructioy occupies three years, and 
each student is expected to devote twelve hours per 
week to his school lesions. 

Another importnnt society, e.stablish«l in 1879, 
to give commercial instruction to young people of 
both sexes, is the Union Nationaie des Chamhres 
Syndicates. These classes are ^leJd e>^ry evening of 
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the week, and tlje attAidarjce has increased from 
iSOiStivcients in to 716 in 1885-86. There 

arc also special courses of instruction in bookkeep- 
ing onl^ ; and an institution has been founded in 
which boys, after having left school, may keep up their 
knowledge of English or German by attending evening 
classes for conversation and corrcspomle^cc in these 
languages. It ajjpears that in the .school .session 
1885-6, the number of stydents entered upon the 
books of the^ several societies of Paris, as attending 
systematic courses of instruction in commercial sub- 
jects, was 8,657, of whom 6,179 were men and boys, 
and 2,478 women •and girls. 'Hie.se commercial 
cla.s.scs exist not only in Paris, but in all large centres 
of industry, and are generally well attendef). • 

Scho<flsof commerce in PVance arc not yet placed 
on the same footing as other high .kIujoIs, in afford- 
ing exemption to the students from military .service. 
This is a boon much .sought after. At the Inter- 
national Conference on Industrial Education in 1887, 
held at Bordeaux, one of the resolutions agreed to 
was, ‘that the Minister of War be .asked to assimilate 
the leaving certificates of •schools of commerce to 
those of other schools, in so fijr as they confer the 
lights of the voluntyy service.'* This concession, it 
is believed, Vould have the effect *of considerably in- 
creasing the number of schools of commerce, and of 

' CoHgrii Jttter^ional d^Bprdeaux :nCompte rendu des travaux^ 
p. 203. 
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the students attending f henf ; andt the fact that it is 
accorded to similar schools ih Germany is urged a^s an 
additional reason for seeking it. 

Germany . — Germany still .stands ahead of all other 
nations in the excellence of its primary and secondary 
schools. The well-known Rcalschulen, many of which 
now comprise ten classes, and arc co-ordinate with the 
Gymnasia, afford an education, which is perhaps the 
best possible general preparation for commercial or 
trade pursuits. Several of the schools have a 
commercial department ; but besides these,, there arc 
in Germany seventeen special schools of commerce, 
the leaving ccrtii^cate of which is recognised as con- 
ferring the right of ofie year’s military service ; nine 
middle* sctiools, with a tess extended curriculum; 
and a large number of evening schools, which are 
attended by clerks, merchants’ apprentices, and other 
persons engaged in mercantile houses. The fees in 
the ordinary Realschule vary from 2/. to 4/. a year. 
In the commercial schools the fees arc three or four 
times as much. Few of the commercial schools are 
as well housed as are the Real schools, nor do they 
pos.scss the samc'applia*Kcs for practical teaching. 
Nevertheless, they afc well attended ; and the reason 
assigned is tliat ladjf who have received their educate- 
tion*in a commercial school are more sought after in 
commercial houses, and more readily find places, 
than those coming from an ordinary school. The 
difference in curriculum is not great ^ but whilst, in 
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the commercial school, <%ie provision is made for the 
child's general education, the requirements of the 
tnerchant's office arc carefully considered in the 
teaching of all the subjects in the school programme. 
Thus, additional time is devoted to the study of 
modern languages, and especial attention is given to 
instruction in foreign correspondence. The study of 
mathematics is pursued .so far only as is likely to be 
required by the future merchant, and the pupils arc 
exercised in qi^estions of exchange, arbitrage, and 
commercial arithmetic generally. The course of 
study also includes political economy, bookkeeping, 
and commercial geography. But the instruction is 
by no means as practical as in many of the French 
schools. Although the teaching in thc.se ^cliools is 
excellent, of its kind, and evidently much .sought 
after, it would be un.safe to a.scribc to the existence of 
these schools the remarkable industrial success of the 
German people. Much more is due to the excellence 
of the primary instruction, to the faCt that children 
remain at school till they have been able to fix in 
their minds the knowledge they have acquired, to the 
evening continuation school-vn whiqh .they build upon 
early e*ducation a sure foundation for higher special- 
isjsd instruction, to the well-organised .system of 
* secondary education, *and to the general appreciation 
and love of learning, which, owing to the existence of 
these educational agencies, is diffused throughout all 
grades of society, and h*as produced habits of thought 
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and aptitudes for work^ whirh unfortunately are at 
present wanting among theVame classes of our pwn 
peoj)lc. * 

One of the best known of the Higher Schools of 
Commerce is the Handelslehranstalt of Leipsic. The 
school is under the direction of a committee of 
merchants, who themselves contribute to the cost of 
its maintenance. Since 1880, it has been placed under 
the general management ^of the Saxon Government 
and of the Municipal Council of Lcip»<ic. The school 
consists of three divisions : (i) the higher /iivision ; 
(2) the professional course ; (3) the division of appren- 
tices. Hoys are admitted into the higher division at 
the age of fourteen on the completion of their ele- 
mentar}' slhool course. Tiiic fees are 1 8/. a year and 
los. entrance fee. The course lasts three years, and it 
is intended to give a sound general education ap- 
plicable to commercial purposes. The professional 
course is open only to those who are provided with a 
leaving certificate of one of the higher schools, which 
exempts the pupil from two of the three years’ obliga- 
tory military service. The course of instruction oc- 
cupies one year, only, an#d is purely of a commercial 
character. The third division consists of a con- 
tinuation school, which is intended for clerks employed 
in Commercial houses in the dity. InMhe regular 
three years’ course of instruction, which is given in 
the higher division of the Institute, the pupils receive 
a good secondary education, based oA instruction in 
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those subjects vvhjch arc|like^ to prove useful to them 
in tjicir subsequent worl^ The programme includes 
•imodcrn languages, mathematics, commercial arith- 
metic, science, technology, geography, history, com- 
mercial law and office work, bookkeeping, political 
economy, writing, drawing, and gymnastics. The 
lessons in technology embrace the description of some 
of the principal machines used in spinning, weaving, 
paper-making, 8:c. ; the ofifice work consists of lessons 
in preparing c(*fnmercial documents and commercial 
correspc^idcncc ; and about fourteen hours per week 
arc devoted to the study of modern languages. The 
course of instructior^ for apprentices or clerks occu- 
pies ten hours a week. The lcssons*are from seven till 
nine in the morning, or fr^n two till four ift 4ic after- 
noon, according to the convenience of the employers. 
These courses arc given in addition to the ordinary 
continuation classes which arc established and main- 
tained by the Municipal Council, and arc found in 
nearly all the f)rincipal cities of Gerfnany. 

With the view of meeting the requirements of 
young men who desire to receive in.struction on 
commercial subjects, some <jf the Vojy technic .schools 
of Germany have arranged courses of lectures, which 
^re mainly intended for those who are .seeking places 
under Govern ment^in the customs or excise offices, 
but are followed by other students, who have received 
their early education at a Gymnasium or Realschule, 
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and whose circumstances en^le th^m to spend a year 
or two at college before conknencing business. ^ 

In Berlin, a school of Oriental languages was 
opened in October 1 887, as a special department of 
the university of the city. The school is maintained 
at an annual cost to the State of a sum not exceeding 
3,600/., a vote of 2,000/ having been made for the 
equipment. The teaching is gratuitous, and exhibi- 
tions amounting to 450/ a year are awarded to needy 
students. The languages taught aref> Chinese, Japa- 
nese, Hindostani, Arabic, Persian, Turkj^^h, and 
Suaheli. The instruction includes descriptions of the 
several countries in which these kinguagcs are spoken, 
lectures on the re*iigion, manners, and customs of the 
people, pxtreises in gramnvir, in reading, writing, and 
speaking. The chief instructor in each language is a 
German who has resided abroad, and he is assisted 
by one or two natives, who help the students with 
their exercises. When vacancies occur in the public 
service, preference is given to students who have 
completed their course in this .school. 

Austria-Hungary . — In Austria-Hungary there are 
nine high schoolsuof conamerce, eleven intermediate 
schools, and forty-two schools intended principally 
for clerks. There istnothing that calls for special 
notioc in the subjects of instruction in these schools. 
The course of study is very similar to that in the 
corresponding schools of Germany. The most im- 
portant of the high schools is in Viennd, and is known 
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as the Handels- A kademie. It gives two courses of 
instruction, the one occ^pyihg three years and the 
^ther two years. The subjects of instruction are 
nearly the same as tho.se of the French high schools. 
The methods are different. Great attention is given 
to the analysis of trade products with the view of 
detecting adulteration. The school is attended by 
700 students, who arc taught by 34 professors and 
instructors. The fees for paying students are iC/. a 
year, and about I 50 students arc admitted with ex 
hibitions cofering the whole or j)art of the cost of 
instruction. In Germany proper, there is no schof)l 
exactly corresponding with the Handels- Akadcmie of 
Vienna, which has more the clMiacter of a com- 
mercial university than any other in.stitujion 1 have 
visited. ^ ‘ The aim of the present Director, Herr 
Geheimrath Dr. Sonndorfer, has been to make the , 
training suitable not merely for clerks and. managers 
and the like, but more especially for the i)rincipals 
and heads of businc.ss concerns, f^r future bankers, 
merchants, manufacturers, and political economists of 
Austria. ... His object has been, further, not only 
to train the minds of his pupils, but also to form their 
charmeters, and he believes it can be done by the 
mercantile subjects, w^ith a due admixture of mathe- 
matics ar|^ moderti languages, jqually as wxdl^as by 
the purely Gymnasial or Real school courses.’ * 

During the winter months the academy is open in 

’ RepoM to Aiiocilited Chambtei of Commerce^ p. 27. 
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the evening for the instruction of clerks and others 
engaged in business during j|he da/. 

Italy. — \\\ Italy, the subject of commercial educa-r 
tion.is receiving careful attention. The system of 
bifurcation commences immediately after a child has 
left the elementary school. Those intended for indus- 
trial pursuits pass on to the so-called technical school 
(scuola tecni§a), and thence to the technicalv institute. 
Others pass through the corresponding classical 
scliools to the univcrsit)^ The technical institute 
c irrcsponds to some extent with the Miigher Real 
schools of Germany ; but each institute contains three 
or more separate departments, in which the instruc- 
tion is specialisedfwith a view to different branches 
of industry. 

. These institutions, located, for the most part, in 
ancient convents or monasteries, arc found in sixty- 
five of thg principal towns of Italy. They arc gene- 
rally well provided with collections of objects illus- 
trating natural history, with models of construction in 
engineering, with specimens of raw and manufactured 
products, with good chemical laboratories and draw- 
ing offices. They comprise four or five departments 
or faculties, one of which is generally devoted to*agri- 
culturc and another to'commerce. With the specially 
technical departments I am not ^ow concerned, but 
the well-arranged collections of natural objects with 
which these schools or colleges are fumished are most 
serviceable in illustrating the eburses «f instruction 
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in the commercial section. In this section, the study 
of natural histoiy, chc^istTy, physics, and mathe- 
•matics occupies a large part of the students’ time ; 
and from twelve to fourteen hours a week are devoted 
to foreign languages. There is nothing in the pro- 
gramme of these schools corresponding to the Bureau 
Commercial of the schools of France and Helgium. 
The several subjects of instruction are taight by pro- 
fessors of great ability and reputation, and embrace 
those c)f a good modern school. In a country where 
the commerce consists, to a great extent, of transac- 
tions in agricultural products, the study of biology, 
especially in its apjdicalion to those products, be- 
comes an important part of the* education of the 
future merchant. Special attention is^ therefore, 
given to the study of organisms affecting the growth 
of those plants and animals which enter into the 
commerce of the nation. All the ills to jvhich the 
vine and cereals, the silkworm and the bee, are liable 
arc minutely studied ; and in this w.^y, the commercial 
student not only acquires a large amount of informa- 
tion which will be useful to him 'in his subsequent 

career ; but, what is more important, his mind is 

• « 

culti>fated and his faculties are developed by studies 
which are scientifically pursued, and which have 
direct reiwjsnce to 4iis work in lijie. 

But the Italians themselves arc not altogether 
satisfied with their present system, and contemplate 
making som® imporfant charges, with the view of 
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better defining the instruction given in their several 
schools. A professor oF thqf institiltc at Udine com- 
plained to me, when I visited the school in the year 
1883, of the want of efficient inspection, and of the 
tendency of the .school teaching to become* stereo- 
typed, from the ab.sence of the necessary contact of 
the professors with the life and trade that is going 
on outside llie school. Others have complained that 
the technical institute attempts too much, and is 
too economically managed. It serves as a finishing 
school for tho.se who on leaving it go ^t once into 
mercantile or manufacturing pursuits, and as an inter- 
mediate school for tho.se who are preparing for higher 
technical education. It is .said to fail between these 
two object^. Moreover, a ^^reat part of the instruc- 
tion is common to all departments, and is not equally 
well adapted to the students of each .section. The 
future agriculturist docs not want the same mathe- 
matical teaching as the future engineer ; the professor 
mu-st go too far, for one or not far enough for the 
other. The.sc complaints, arising from the difficulty 
of adapting instruction to every one’s needs, are 
heard in other countries also, and have reference to 
other schools which are not sufficiently specialised. 
Then, again, it is said that these institutions do not 
attract the best pup^s, and that fnany of^ those who 
subsequently elect industrial, as distinguished from 
literary pursuits, are educated in the classical schools; 
and, further, that the instructicfti of a technical insti- 
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tution is deficient in those humanistic elements, the 
study of which is necc^ary^ to the cultivated man, 
•who is to organise or rule other men, be his special 
calling what it may. 

In Haly, as in other countries, many of the young 
men who enter commercial life have received their 
previous education in ati ordinary classical school. 
This is, of course, more frequently the cjf^e with sons 
of well-to-do parents. As children, their careers have 
not been defiiiitely sctllect, and their parents have 
sent th^m t<? schools, where they receive llic training 
which enables them to enter the so-called liberal 
professions. Their ^future occupation having been 
determined, it is found neces.sary*to give them some 
special training before tl^cy can enter a^mcrchant’s 
office, ajjid to provide this training the higher schools 
of commerce have been established. But not only • 
for students of this class has the want ofrfiuch esta- 
blishments been felt. The fact already referred to — 
that in the technical institute mawy of the courses 
arc common to the .several de|)artmcnts, and are 
followed by all the students — prevents that particular 
extension and specialisation of t]tc studies, which is 
thought desirable for those about to enter upon a 
commercial career. 

The high schools of commerre provide this ‘special 
instruction for the mercantile profession. One of 
the best of these schools is that recently opened in 
Genoa, which has blen founcted on the model of the 
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well-known, but somewhat anticjuated, school at 
Venice, with a curriculumf following more closely 
that of the high schools of Paris. When I visited* 
this school, in April 1887, only the first year’s course 
of study had been arranged ; but I was struck 
with the thoroughness with which the subject of 
geography was being taught, with the attention given 
to the pra( 5 ;icc of map-drawing, and with the care- 
fully selected library of works on the history of 
commerce, on mercantile* law and statistics. In a 
few years the school will take rank wVh ^ome of 
the best schools in Europe. 

— This country possesses numerous 
middle schools, the object of which is to prepare 
youths for 4:0m rnercial pur.s^iits. The fee for instruc- 
tion in these schools is 2/. i8j. j)er annum. Jhe fact 
that the children of the middle classes are dc.stined, 
for the rrkost part, to earn their livelihood in trade 
or commerce, is rccogni.sed in the general scheme of 
intermediate education adopted in Belgium, and the 
course of school studies is arranged accordingly. 
The youths who are trained in these schools receive 

that kind of instruction which can be made at once 

• • 

available in their .several subsequent occupaRons. 
Besides these schools, which the bulk of the popu- 
lation^ whose education is extendeef beyoncUthe limits 
of primary instruction, receive their training, there 
has existed for some years at Antwerp a commercial 
academy, in which the^principafs of a ferge number 
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of Belgian firms have obtained their business educa- 
ting. This academy is ^le of the oldest of the com- 
•mercial schools of Europe. It sends out annually a 
number of young men proficient in foreign languages, 
well trained in commercial science, and with an inti- 
mate knowledge of the ordinary details of office work. 
The school is provided with an excellent mu.scum, in 
which arc found well-arranged specimenj^of all kinds 
of raw materials and manufactured products. By its 
system of tra\;^.'lling scholarships the school has been 
able t<\foi n! centres of trade in different parts of the 
world, and the value of the education aForded in the 
school is fully attesjicd by the rciidiness with which 
those who obtain the leaving ccrtt’ficate are enabled 
to find places in merchaijts' offices. Th(^ reputation 
of the school is such that for many )'ears it*lias been 
attended by a large prof)ortion of foreign students. 
In the ses.sion 1874-75 there were 134 j^udents, of 
whom 81 were Belgians and 51 foreigners, and in the 
session 1886-87 there were 134 students, of whom 
55 were foreigners. The cost of the education is 
4/. a year for the preparatory class, 8/. for the first 
year’s course, and 10/. for the second year’s course. 
The fee for any special course is 24J. The academy 
is supported by the students’ fees, by a grant of 
1,800/. a fear froth the State, and of 450/ from the 
city. The State and the diflferent provinces in 
Belgium provide a large number of exhibitions ten- 
able at the* acadeAy. TheJse exhibitions vary in 
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value from lo/. to 32/ a year. They are renewable 
after the first year, and* arc/given to those students 
only who pass the entrance examination. Such ex-* 
hibitions are given by the provinces of Antwerp, 
Brabant, Hainaut, Liege. The academy is distinctly 
the central school for the whole country. 

III. Thd-c arc several subjects in the curriculum 
of foreign .schools of commerce which require special 
notice. As has been already pointed a large 
amount of time is devoted to the studj^ of, foreign 
languages, and the pupils arc exercised in reading 
and writing the forms of documcijts which they would 
be likely to meet \fith in the mercantile office. This 
system of teaching foreign lajiguages differs essentially 
from that adopted in our own schools. A bpy may 
leave school, where he has learned for some time 
French orXierman, and may be capable of reading, 
with or without the help of a dictionary, portions of 
Racine or Molierc, of Schiller or of Goethe. But 
when he finds himself in a commercial office, and has 
a French or German business letter placed before him, 
he discoversthat his previous knowledge helps him very 
little to understand it, and that he is quite unabTe to 
reply to it. Even the ^jandwriting presents an initial , 
and npt inconsiderable difficulty, 'and he tfs wholly 
unfamiliar with the technical expressions the letter 
contains. The employer’s confidence in the youth’s 
knowledge of foreign languages \s thus shaken, and 
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the letter is handed over to the foreign correspondence 
cler]^, who, owing to the special instruction he has 
deceived in a commercial school, enters the office with 
a knowledge and experience which he is able at once 
to utilise. 

Practice in corresponding in foreign languages 
is afforded in all schools of commerce abroad ; but 
one of the distinguishing characteristics ^f the high 
schools of France and Belgium, and to a less extent 
of the academy at Vienna, Ts the in.struction in office 
practice* vvhiJh goes by the name of the ‘ Bureau Com- 
mercial’ or ‘ Muster-Comptoir.’ liy the ‘Bureau 
Commercial ’ is meaijt practice in carrying on between 
different cla.s.scs, or comptoirSy mercantile transactions, 
similar, .so far as circumst^ices permit, to tW>sc carried 
on betvipen mercantile firms in different parts of the 
world. For example, a .student in the German comp- 
toir\^ told to suppose hirn.sclf at Hamburg, and is 
required to purchase a certain quantity of cotton, say 
from New' York. He writes a Icttc&in German to his 
supposed agent in New York, asking for particulars 
as to the cost of the cotton required. This letter, 
before being sent, is submitted to, ajul corrected by, the 
Gernian professor. He receives from another student 
reply written in English, in ^ich the particulars of 
prime cosl^ packa^, freight, duty, &c., are cxprcs.scd 
in the coinage and weights of the United States. This 
reply the student translates into French, and his 
translation i#»revisecf by his instructor. The trans- 
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action is then completed by forwarding a bill, which 
is duly made out by the stuient. As far as posable, 
all the incidents of the transaction arc brought unde/ 
the notice of the student, and all the office work con- 
nected with it is done in the different comptoirs of the 
school. It is contended that, by introducing a certain 
appearance of reality into the correspondence con- 
nected witlf a commercial transaction, the student’s 
intelligence is exercised, and habits of care and 
accuracy arc formed ; anS that a facility is acquired 
in corresponding in foreign languages Vhicji could 
not be otherwise obtained. It is evident that, in a 
course of cxcrci.ses and correspondence extending 
over a year, and dtraling with different kinds of mer- 
chandise, tile student must Require the ability to read 
and write foreign bu.sincss letters, as vve^ as an 
acquaintance with foreign systems of weights, 
measures,# and coinage, and with arithmetical pro- 
blems in which these occur. I^ut whether .such 
practical knowledge could be better acquired in 
a merchant’s or banker’s office, and whether the 
time thus occupied at school or college might be more 
usefully employed Jn the ^tudy of the ordinary sub- 
jects of instruction, is an educational que.stion which, 
without further expedience of . the working of thq 
system, I find it difficult to answef. The evidence I 
have been able to gather from masters and merchants 
abroad leads me to believe that this special instruc- 
tion is highly valued, ahd the fact that ft has been in- 
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troduccd into the r^w schpol the Chamber of Com- 
merce Paris, and that it is about to be extended to 
the more recently opened school of the same kind at 
Genoa, would seem to show that those who have 
had experience of the working of the system regard 
this instruction as a useful introductiop into com- 
mercial life. On this point, however, a| qn jUj^ny 
others, doctors differ. The director of the Antwerp 
academy informed me that ^students who had com- 
pleted the couriA’ of Bureau Commercial were much 
sought after by mcrchant.s, who attached the highest 
value to the in.struction. On the other hand, we are 

told that the directer of the Vienna .school is of 

♦ 

opinion that the .sy.stcm, ‘ especially for large numbers 
of pupils, is superficial, andfteiuls to no rcjilly u.seful 
rcsult.s.' It is, however, still retained in a somewhat 
modified form at Vienna, although confined to the 
work of the last year. In Prague, the Frcncfi .system 
prevails. What is evidently wanted is to inform 
young men as to the kind of ’correspondence 
which is carried on in commercial houses, and to 
teach them to conduct the correspondence in foreign 
language!?. Whether this can be b<s»t effected by the 
method adopted in Paris, Antwerp, Prague, or Vienna 
^fHUst for the prcscntjbc left undiJtided. 

There is Another subject of instruction commo*n to 
all schools of commerce, of the value of which there 
can be no doubt — viz., gommercwl geography. It is 
a wide subject the study of which, if properly pur- 

i\ 
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sued, might by itself constitute a liberal education. 
It implies even more than geography, as understood 
by Professor Gcikie, who, regarding it as the study 
of the earth ‘as the dwelling-place of man,’ gathers 
up into it all the sciences which arc subservient to 
man’s uses ; for commercial geography may be con- 
sidered as ^he study of the earth — first, in its relation 
to man generally, and secondly, in its relation to the 
commercial pursuits of vnan. Such a study involves 
a knowledge of the elements of physical, political, 
and ethnological science, and should dominate the 
greater part of the general science instruction which 
a student would^ receive in a (Aunmcrcial school. It 
includes, among other things, a knowledge of the 
natural products of different countries, and more 
especially of those which are of common use in 
commerce. 

In this country, the subject of commercial geo- 
graphy has never yet received the attention which 
its importance demands. In a letter to the late 
Lord Iddeslcigh, appended to the Report of the 
Commissioners on the Depression of Trade, Com- 
mander Cameroii specifies the various heads under 
which commercial geography should be studied, and 
shows how essentia* is a knowledge of the subject 
to Ihosc engaged ‘in mercantile business. ‘In Ger- 
many,’ he says, ‘ there are no less than fifty-one 
publications devoted to the cause of commercial 
geography, and there are many societies specially 
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founded for its stifdy.’ ' nThcsc societies have agents 
in various parts of the world, who conduct all sorts of 
inquiries. They find out not only what goods are 
required in various markets, but also the precise mode 
of packing to suit the idiosyr^rasios of buyers. After 
referring to a number of (jucstions which might be 
elucidated by a knowledge of commerciaUgeography, 
Commander Cameron further states, ‘ The extension 
of our commerce and its m.antcnance on a .sound and 
remunerative basis depends greatly upon the know- 
ledge of commercial geography with which it is con- 
ducted.’^ And the Commissioners, in their final 
Report, say, ' In con*nection with the development of 
new markets for our goods, we desire to call special 
attention to the important subject of corrlmcrcial 
geography.’*’ They might have added that it is 
carefully taught in every foreign school of commerce, 
and that thousands of youths arc annually sent out 
from these schools with a respectable kiunvledgc 
of the .subject, and with the aptitude for further 
knowledge, which travelling, and the reading of con- 
sular reports and the journals of geographical and 
trade societies, enable them* to obt/lin. In England, 
the Society of Arts has arranged for examinations in 

, commercial geograpliy, and in ofher subjects useful to 
• • • 
the mercantile student ; but of late no examination 

has been held in commercial geography, owing to the 

fact that less il^n tiimtiy-five candidates, not from one 

• Commissioners* Report, p. 7 ** * ^tfid. p. 74. ^ Ibid. (loi). 



84 Industrial ^ducation 

centre only, hut from the ^ntiif kingdom, have presented 
themselves. Nothing, perhaps, could show more 
strongly the total neglect of commercial education in 
this country. 

Closely connected with the teaching of com- 
mercial geography is the instruction given in all 
foreign schools in the technology of merchandise {Hude 
des marchandises, Waarenkundc). The teaching of 
this subject is illustrated by reference to specimens 
of raw and manufactured products c‘xhibited in the 
museum which is a part of the equipment of nearly 
every foreign school. The museum is generally fur- 
nished by gifts frpm the Chamber of Commerce, and 
from merchants resident in tlie city. The specimens 
arc cardfu^ly selected w'ith'a view to their educational 
value. They generally comprise samples of'somc of 
the principal raw materials used in commerce in their 
natural s'tate, and as met with in trade. These are care- 
fully classified and arranged. The museum also con- 
tains various substances, principally local, as altered 
by different processes of manufacture ; diagrams and 
models illustrating the diseases to which substances 
of vegetable and Animal growth are liable ; specimens 
showing the effect o{ adulteration, and the differences 
bct\vecn genuine goAds and the^r counterfeits, and fa ^ 
variety of other things too numerous to mention. In 
these museums, objects having reference to the trade 
and commerce of tly district occupy a prominent 
position. In all the newest schools the museum 
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communicatcs witfi the leci^irc-room, in which these 
commercial ‘ object lessons ’ arc given ; and every 
opportunity is afforded to the students, by the actual 
handling and tasting of the specimens, by the chemical 
analysis of some of them, and by the microscopic 
examination of others, and by general descriptive 
lectures, of becoming practically acquainted with 
many of the principal mercantile commodities. 

It is impossible tha^ a student, during his 
school course, or, indeed, during life, should obtain 
a comp lete knowledge of the various objects found 
in such a museum. Hut just as the geologist, quA 
geologist, is satisfied to know the general characteris- 
tics of the minerals of which any rock is composed, 
and the organic remain# which are foufld. therein, 
without* possessing the intimate knowledge (ff these 
matters which the chemist or biologist should possess, * 
so the commercial student may be satisfied! to know 
such of the properties of the substances he meets with 
as arc essential to his being able tft distinguish them 
as commercial products, without necessarily possess- 
ing that deeper and more detailed knowledge which 
the specialist would seek U) obtain. JVofcs.sor Geikie 
rightly attaches much importance to this study in 
,lhe teaching of ordinary geg)graphy. In his little 
book on ^The 'f caching of Geography’ he» says : 

‘ If there are any special industries for which the 

school district is remarkable, these will, of course, 

• • 

receive due attention. In a village school, situated 
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in a rural and agricultiyal district^ for instance, the 
operations of farming will be fully considered ; m a 
mining district all that can be intelligibly presented 
regarding mines and miners will be given with every 
available illustration. Among spinning mills the 
history of weaving will be readily appreciated; and 
as weaving and spinning are of such universal im- 
portance they should be fully explained, with such 
samples of works and drawings of machinery as 
will give an adequate conception of the nature 
of these arts.’ If it is desirable that thor teach- 
ing of geography should be so illustrated in the 
lessons given in ordinary schools, how much more 
important is it that the commercial student should 
have acc^s^ to a properly equipped museum, and that 
he should learn at school something of the properties 
of the materials he is likely to meet with in his mer- 
cantile career? Such museums arc necessarily of 
slow growth. Those in the high schools of Vienna 
and Antwerp^ afe among the best equipped. The 
museum of the new school at Paris is full of speci- 
mens, and is carefully arranged ; and the commercial 

departments of the distqct technical institutes of 

« 

‘ Besides the school museum connected with the Institute a com- 
mercial museum on a muc|^ larger scale has lieen established 
Antweip, and was tinnily ^inaugurated on Aigust 4, 1^87. Several * 
countries in Kurope have forwarded specimens of their produce. 
Attached to the museum Ls an Intelligence Department, and all needful 
infonnation is supplied to manufacturers and merchants respecting 
foreign markets, trade productr, modes ofatransportjg freights, packing, 

&C. 



Commercial Museums 


sV 

Italy contain museums which are full of objects 
illus.trating all the principal branches of trade carried 
on in home and foreign markets. 

The study of modern languages and of com- 
mercial geography, including the technology of mer- 
chandise and the elements of science underlying it, 
constitute the groundwork of a commercial education. 
Of course there are other subjects which a^jmpil would 
need to learn. The importance of an adequate know- 
ledge of arithmetic and oY mathematics cannot be 
over-stated ; and, under arithmetic, .should be included 
the principles of bookkeeping, and practice in the 
solution of mercantile problem.s. Good handwriting 
is a matter which should receive more attention than 
is generally given to it ir^ ordinary schoc^s. In the 
higher .schools, there are other subjects, such as 
mercantile law, the history of commerce, and the prin- 
ciples of political economy, which should ]?c taught, 
in order that the student may gain that wide and 
comprehensive knowledge of his bu;;iness which gives 
to professional studies a value as a means of intellec- 
tual discipline and culture. 

Another important feature of the instruction is 
the jxjriodic visits of the students, under charge of 
Jtlieir professors, to various industrial work.s. These 
visits are iometinfes extended Jo factories and^ busi- 
ness houses at a distance, and occupy some days. 
At the Ecole Sup(frieure de Commerce of Havre, these 
excursions fdim a vefy important part of the instruc- 
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tion. In 1883, under tlyj conduct pf the director and 
of the professor of merchandise, eighteen of the -stu- 
dents visited Hamburg and Liibeck. In 1884, two 
excursions were made, the first to the principal centres 
of industry in Belgium ; the second, by first year’s 
students, to Hamburg and Bremen. Some of the 
high schools of commerce have travelling scholarships, 
tenable for one, two, and three years, which enable 
the student to reside abroad, to perfect himself in 
foreign languages, and to learn foreign methods of 
conducting business. The lielgian Govcrnnicnt, be- 
sides paying three-fourths of the cost of the mainte- 
nance of the high school at Antwerp, makes an annual 
grant of 1,800/. for travelling scholarships, which arc 
given, updor certain conditions, to the most distin- 
guished former students who desire to spend some 
• years out of Europe, Each scholarship is of the 
annual vafiuc of between 200/ and 300/ ; and one of 
the special objects of these scholarships is to en- 
courage the establishment of commercial houses in 
colonial and other settlements. The result of this 
expenditure is said to have been most satisfactory^ as 
.shown by the estajblishmcnt by old students of the 
Antwerp Academy of flourishing commercial houses 
in Brazil, Mexico, Mc|boumc, Sydney, Calcutta, Chi-v 
cago, and other places. To award such ^'holarships 
to students who had not previously acquired a know- 
ledge of foreign languages, and an acquaintance with 
the commercial geography of the countiy they intend 
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to visit, would be pf little u§e. ‘ He that travellcth 
into a country before he hath some entrance into the 
language, gocth to school, and not to travel,’ Bacon 
tells us ; and what is true of the language is almost 
equally true, so far as the commercial traveller is con- 
cerned, of the gcographyof the country. Of the value 
of such scholarships, when awarded to those whose 
minds are i)rcviously prepared to take advantage of 
the opportunities they offer of opening up new com- 
mercial relatiors, there can be, I think, very little 
doubt. • 

This brief notice of the facilities for commercial 
education enjoyed hy the principal Continental na- 
tions, and of the methods of instruction adopted in 
their schools, cannot fail Jp impress us witih the fact 
that Etiglishmen are seriously handicapped in the 
struggle for their fair share of the commerce of the 
world. 

IV. In considering what is needful to place us 
more nearly on a level than we arc at pre.scnt with 
our Continental rivals in the matter of mercantile 
training, we should, I tJ^ink, Uirn our attention 
rather to the improvement and adaptation of our 
existing educational machineiy than to the creation 
of new schools exactly corre.sponding with any of 
the different types of foreign schools of commerce. 
Every encouragement might be given to private en- 
terprise, to the action of trade societies, or to chambers 
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of commerce, in the establishment a limited number 
of schools of this kind, which, if adequately equipped 
and properly conducted, might be nearly self-support- 
ing. But, having regard to the fact that an over- 
whelming majority of the children who are being 
educated in our elementary and higher schools are 
destined for employment in commercial or productive 
industry, wliat is needed is not so much the establish- 
ment of special schools as the adaptation of our 
whole system of education to their waats and require- 
ments. « 

The demands of commerce alone do not neces- 
sitate any special alterations iq our system of ele- 
mentary education. As has been poiiUcd out by 
numerous •ivitnesscs who h^ve been heard before the 
Royal Commission on the Working of the Education 
• Acts, our .system of elementary education requires 
modification, but not specially with a view to the re- 
quirements of those who are to be engaged in com- 
merce. The fact* that nearly all childicn educated in 
our primary schools are likely to begin life by occu- 
pying humble positions in factories, shops, or mer- 
cantile houses, shoyld be |aken into consideration in 
framing a curriculum of studies for our elementary 
schools. It is the ne^ect of this consideration whicl^ 
has le^ to the demand for the intrSductioif into these 
schools of teaching that is at once more useful and 
more practical. 

There is, however, *one matter whifh affects our 
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primary instructior^ whilst it Jias an important bear- 
ing on Qur commerce generally, which ought not to 
be omitted from the consideration of the question of 
commercial education, viz. the advantage that would 
be derived from the general use of a decimal system 
of coins, weights, and measures. I think that the 
desirability of such a change ought to be im- 
pressed upon our Government in conn(?ction with 
the present demand for imj)roved facilities for com- 
mercial instruction. No very accurate estimate can 
be formed of the time occupied in our elementary 
schools in teaching children our unscientific method 
of estimating measures, weights, and values. It is, 
however, considerable. In this respect our children 
are at a great disadvantaj^ compared with**thc chil- 
dren of«other countries. Their progress in arithmetic 
is retarded, and the time spent in learning byjicart 
their ‘ tables ’ might be employed in the rca^ work of 
education. I should .say that the substitution of a 
system of decimal units for our own •would result in a 
saving of time in which a child might acquire a useful 
elementary knowledge of .some foreign language. 
Perhaps more important than a decimal coinage is 
the adoption in commerce of the .system of weights 
%nd mea.sures employed in all scientific investigations, 
and now ifi general use throughout Europe. , The 
assimilation of our own to foreign systems would be a 
great benefit to us. Not only would all commercial 
calculations in our home trade be greatly simplified, 
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but in our dealings witlj foreign countries the margin 
of profit, which for reasons already adduced is grow- 
ing narrower and narrower, could be more exactly 
determined, and profitable transactions might be 
undertaken which, from want of precise knowledge, 
are often neglected as being of too doubtful advan- 
tage. Trade has become too exact a science to be pro- 
fitably earned on by those who are not quite certain 
of the commercial value of their vulgar fractions. 

Whilst it is not desirable for ^hc purposes of 
commerce that primary instruction should bt special- 
ised, it is most important that it should be continued 
until the child has obtained a firm grip of the subjects 
he is taught. To this end, leisurely and systematic 
study is mdispcnsable, an^ this cannot be hoped for 
unless children arc required to remain at sohool till 
the t^ge of fourteen. 

On leaving the elementary school a great ma- 
jority of the children go at once into the office, 
the factory, or .shop. A few continue their education 
in .some higher school. For both these classes a 
special training is desirable if they are to be occupied 
in commercial pursuits, for those who leave school 
at an early agej ‘ continuation classes * arc indispens- 
able, if the greater p^rt of the nation’s outlay on el<;- 
menWiry education •is not to be absolufely lost. I 
have known numerous instances in which lads of 
eighteen and twenty years of age have been unable 
to avail themselves of the instruction given in the 
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technical and science classes now established, in 
consdqucnce of their having forgotten the little they 
had learnt in school. In my official capacity I have 
been asked whether oral examinations might not be 
substituted for written examinations, in consequence 
of the difficulty experienced by the candidates of 
expressing themselves in written language. Among 
the many excellent features of the Gerifian system 
of education, none is to be more commended than 
the regulation •which compels children who leave 
school at an early age to attend ‘ continuation classes ' 
till the age of sixteen. In this country, where no 
compulsion exists, (^very encouragement should be 
afforded to apprentices in business hou.ses to attend 
such classes. 

Th# organisation in all large towns of evening 
classes, with a well-arranged programme of studies t 
extending over three years, is a necessary i)art of any 
system of commercial education. If our clerks are to 
hold their own against the com|)€tition of foreign 
clerks, opportunities must be afforded to them of 
making up, by evening instruction, for the deficiencies 
of their early education. .Inord^rthat .such classc.s 
may be established, commercial instruction must be 
•placed on a similar footing to the teaching of science 
and technology. *So long as the system of payment 
on results continues in force, it should be extended to 
the teaching of commercial subjects. Until the sense 
of local responsibility has been further developed, and 
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the advantages of locjil self-go^;prnment are more 
fully appreciated, municipal authorities cannot be 
expected, even if permissive powers are conferred on 
them, to defray the entire cost of this additional 
instruction. The State mu.st step in and help. More- 
over, for .some time, at least, the general guidance and 
control of some central body, which understands and 
pays due regard to local requirements, would be 
advantageous ; and this guidance and control could 
best be .secured by a system of exaniination and in- 
spection, and by some modified .system of payment 
by rcsult.s. It is well known that, partly owing to 
the absence of such .system, the Society of Arts failed 
to organise clas.scs in technology, or to attract candi- 
dates, except in very smalk numbers, to its examina- 
tions : and the inability to give pecuniary a.siistance 
has undoubtedly been one of the causes of the paucity 
of candidates for its commercial examinations. 

Hut, in order that the mass of the middle 
cla.s.se.s may be pnoperly trained for commercial, and, 
indeed, for industrial pursuits generally, our entire 
.secondary education needs to be remodelled, and for 
the first time propc/ly orgc-^niscd. It is the defects of 
our secondary education which are most affecting 
the trade interests of the country. And by secondary^ 
educay'on I here mead all cducatioS betwefcn primary 
and university teaching. It includes the instruction 
given in the higher elementary, the ‘ middle,’ and the 
endowed public schoofs. The ‘technicSl and com- 
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mercial education *vhich the ^rountry needs cannot be 
prov^idod until the teaching in our secondary schools 
has been reformed. We are constantly pointing to 
Germany, as a country, where higher education is more 
generally appreciated, where scientific knowledge is 
more widely diffused, where the cultivated classes are 
more numerous than they arc in I’jigland. The ex- 
planation of the difference lies in the better system 
of secondary education in that country. Our higher 
elementary schools have yet to be created. Our 
middlc^chools are, for the most part, parodies of our 
higher secondar)' schools, and these latter j)rovidc a 
training wholly unackiptcd to the existing requirements 
of the majority of the people. 

It is not only — nor, yideed, principallf— because 
Germany possesses numerous .schools of cfunmcrcc 
that she .sends forth hosts of well-trained ^oung • 
men to occupy the best posts in foreign owmmcrcial 
houses, and to establish trading stations in all parts 
of the globe. It is mainly bccaase her system of 
secondary education is adapted to the wants of the 
people. Her sons are trained to ob.scrvc and to think, 
and what they learn th^y can utilise in after life. 
This is not so with us. What we most want arc good 
^higher elementary or rniddl^ trade schools, and a 
systemati? organisation of our Secondary education. 

The higher elementary schools should be similar 
in many rejects to the excellent schools which are 
to be found in Paris and in the principal manufactur- 
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ing towns of France. These schools should have a 
technical and a commercial side. To the course of 
study to be pursued on the technical side I shall 
refer in a later chapter of this book. The commercial 
side might adopt a curriculum similar to that of the 
schools of commerce in Germany, and especially in 
Bavaria ; but many of the subjects might be studied 
by the pupHs of the technical as well as of the com- 
mercial side of the school. This is especially the 
case with English literature, the valuf of which, as a 
subject of scliool instruction, I am glao to ,scc, has 
not been overlooked in the regulations of the O.vford 
and Cambridge Itord for commercial certificates. 
Much of the time now spent in teaching disputed 
grammatical distinctions find antiquated forms of 
English words might with advantage be devpted to 
^ the study of the masters of English, as a preparation 
for the ppicticc of English composition, and as a 
means of developing the imagination and of stimu- 
lating an interest in good books. The claims of litera- 
ture to occupy a prominent place in our education 
have been well expressed by Mr. John Morley, who 
tells us that it ‘ furnishes the ideas which guide the 
conduct and mould the character, and it is upon 
conduct and character that the future of this nation 
will depend.’ 

The curriculum of these schools on the commer- 
cial side should embrace the following subjects: — 
English, including literature anc^ history*,' foreign Ian- 
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guages, commerciiH gcograpH^^ and the tcchni)Iogy of 
mere'handise, elementary science, arithmetic, including 
bookkeeping, mathematics, writing, and drawing. 

Many of our existing middle-class schools, if 
they would give up the profitless teaching of the 
rudiments of Latin grammar, might provide a com- 
mercial and technical training adapted to the children 
of small shopkeepers, of clerks, foremen, teachers, 
and others, most of whon» would be likely to be 
afterwards civ^aged in mercantile or manufacturing 
business. I he fees in these schools should be low, 
and a large number of children, too poor to pay such 
fees, should be admitted by exhibitions from the 
public elementary schools, and should thus bt^cnabled 
to pursue their education *00 the technical or com- 
mercial Side, according as their tastes or chances of 
subsequent employment might suggest. such a 
system, a boy’s life’s occupation would be, t6 some 
extent, determined for him during his school course, 
and his education would serve as a fitting preparation 
for his future work. 

The curriculum I have indicated for the commer- 
cial side of these intermechate scliools would, with 
some slight modification.s, be eqgally serviceable for 
gisls, who, it may Jkj expected, \ will be every day 
more generally employed in public offices, anJ in 
certain departments of mercantile houses. • 

' A few cxcellenf*middle schools of modern type have alrearly been 
established under schemes prepared by the Charity Commissionern. 

H 
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But besides the creation of stich schools, other 
changes are needed for the satisfactory organisation 
of our secondary education. The course of study in 
many of our public endowed schools, including our 
first grade schools, needs to be modified, that it may 
be better adapted to the requirements of the several 
careers in which the pupils of these schools are likely 
to be engaged. 

In the organisation of our secondary education, 
our aim should be to prevent, as faV as possible, any 
sudden break between the training of the school and 
the training we obtain in the active busiticss of life. 
This discontinuity in our education can only be 
avoided^ by teaching in school those subjects the 
knowledge of which a man or woman may utilise in 
after life. Now, it may be very desirable, Vs a pre- 
paration for certain careers, that children should com- 
mence at nine or ten years of age to write Latin and 
Greek verses, and that they should spend from ten to 
sixteen hours a week in the endeavour to read and 
write two ancient languages, which they will never 
require to write or speak, and the literature of which 
is well translated. But wen if such an educ|Ltion is 
the best possible training — and I do not deny that it 
is so — for a small ai' d limited npmber of children it 
does not follow' that all children, how' diverse soever 
their tastes and future careers, should be passed 
through the .same mill. Of cpur.se, it^s said, that the 
classics are taught not for their use, but for the 
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intellectual disciplme which their study yields, and 
for the fldvantaf^e, which is very doubtful, of under- 
standing the derivation of scientific terms. But, with- 
out entering upon the arguments for and against the 
study of Latin and Greek, we may assume that the 
varied occupations in which men arc now engaged, 
requiring for their successful pursuit highly trained 
minds, demand greater diversity of preparatory 
studies than was necessary wj\en the range of learned 
professions was much more limited. Engineering in 
all its blanches, manufacturing industry, and com- 
merce now claim to be regarded as callings or pro- 
fessions, and need as broad and liberal an education 
as theology, medicine, or law. 

What we want, therefore, arc good secondary 
schools, which offer a wide choice of studies to the 
pupils. F'or those who are to be engaged* in 
practical pursuits, the necessary lingui.stic training 
should be obtained through the medium of foreign 
languages, which, in the case of students preparing for 
commercial life, should form the backbone of their 
studies. For those who show a taste for technical 
pursuits, or are likely to be omployc^ in engineering 
or manufacturing industry, physical .science should 
foriip the principal subject of ins^piction ; whilst the 
classical lan^ages might continue to occupy *the 
major part of the time of those pupils who exhibit 
any literary aptjtude. ,We reqwire, therefore, schools 
consisting of three d^artments — {a) classical, {b) 
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science, and (f) modern languages. •In each of these de- 
partments the curriculum would embrace several •other 
subjects in addition to the principal subject ; but 
neither in the science, nor in the modern languages 
department, would the classics form a necessary 
part of the instruction. The omission of classics 
would leave time, which does not now exist where 
even Latin only is taught, for the practical study of 
physical and chemical i> science, without neglecting 
mathematics, literature, and other subjects, which arc 
necessary parts of a liberal education. 

If our secondary schools were thus remodelled, 
the necessity for separate commercial schools, such 
as exist in France and Germany, would not be so 
keenly felt as it is at presrent. Our clerks and others, 
who occupy the lower rungs of the commercial ladder 
would find a fitting training in the elementary 
school, supplemented by evening instruction ; or on 
the commercial side of the higher elementary or 
middle school, supplemented by advanced lessons in 
evening classes. Others, whose means and social 
position enable them to hope to obtain higher places, 
to become repres‘entatives abroad of mercantile houses, 
or to occupy the continually increasingly important 
post of foreign consul, would ^ find, in the modern 
language department of a good secondary school, the 
best preparatory training for a commercial career. 

What is needed to giv^ comfjleteness to the 
scheme I have sketched out are places of higher 
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instruction correspgnding, to spme extent, to the Ecole 
des flautes Etudes Conimerciales of Paris, to the 
Handels- Akademic of Vienna, and to the new school 
of Genoa. These establishments arc all intended to 
give the necessary professional training to young 
persons who have previously received only a general 
education. Having regard to existing circumstances, 
it would seem well that these higher commercial schools 
should form special departments of our metropolitan 
and provincial colleges. It would be desirable that 
a distinct course of instruction should be arranged 
for the students of this department, occupying at least 
two years, and embr<u:ing most of the subjects taught 
in the corresponding foreign schools. Students should 
be admitted to this cours^ on pa.ssing an Entrance 
examina^tion, and a diploma should be awarded to 
those who satisfactorily complete it , 

To place this higher commercial training within 
reach of the poorer classes, leaving scholarships 
tenable at one of these colleges should be estab- 
lished in connection with the higher elementary 
and middle schools to which I have referred. It is 
often said that scholarships do not i>eneiit the poor, 
but only those who are in easier circumstances. This 
is frequently the case when the ^holarship is given 
on the result* of a competitive exumination op«i to 
all comers. But whilst scholarships of this kind are 
useful, in rausing the tone and character of the instruc- 
tion of the school or college in which they are ten- 
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able, it is desirable to attach leaving scholarships to 
particular schools, for the benefit of students >vhp can 
pass the entrance examination of the institution in 
which they may wish to pursue their education, but 
whose circumstances are such as not to enable them 
to compete on equal terms with better-off candi- 
dates. If some of these scholarships were made 
available for children from the public elementary 
schools, who had gone^ on to the middle schools, 
another gate would be found thi;pugh which the 
children of the poor might enter the univerjvty. 

If these changes were introduced into our 
educational system, facilities for commercial educa- 
tion would be afforded {a) on the eommercial side of 
the higher elementary o| middle school ; {b) in the 
evening commercial classes ; (c) on the • modern 
language side of the endowed public school ; {d^ in 
the cor/iinercial department of the local university 
college ; and adequate training would be thus pro- 
vided for the various grades and classes of persons 
who are . engaged in the conduct of commercial 
affairs. 

In the organisation pf courses of instruction in 
some of the specially commercial subjects,* which 
should be taught most of the schools above re- 
ferred to, the Imperial Institute might resider valuable* 
assistance. This Institute might do for commercial 
education what the projected Science Museum, with 
its collection of instruments and apparatus, was in- 
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tended to do for science teaching. If it fulfils the 
expectations of its promoters, it will be the centre 
from which the newest knowledge on commercial 
matters will radiate. In his addre.ss on the work of 
the Imperial Institute, delivered in April 1887 at the 
Royal Institution, Sir Frederick Abel said : ‘ It will 
be well within the .scope of the Imperial Institute, as 
an organisation for the advancement of industry and 
commerce, to promote a sy.stematic improvement and 
organisation of commcrcial*cducation ; ’ and he indi- 
cated varioufc ways in which its re.sources might be 
made available for the purpose. In helping to 
.systematise and to di.sscminate the varied and con- 
stantly growing information which constitutes com- 
mercial geography, it will j>crform a usefu^ function. 
The teachers of this important branch of knowledge 
have yet to be formed. In the Imperial Institute it 
is expected that they will have the opportuinty of 
receiving some training. The Institute will contain 
rooms in which the newest maps of different countries 
may be studied, and libraries of reference on all 
subjects connected with the statistics and progress 
of trade and the history of commerce. Digests 
will be made and circulated of the valuable consular 
reports now periodically publi.thcd ; and gratuitous 
lectures rrjjght Ixf given on tJlij various aspects of 
commercial geography, and on the best methods of 
teaching it. 

In the ofganisatTon of school mu.seums further 
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assistance may be looked for from the Institute. 
Such museums, we have seen, arc an essential part of 
the equipment of every foreign commercial school, 
or department of school. The Imperial Institute 
will contain numerous well-arranged specimens of 
the raw and manufactured products of different 
provinces and districts. From these specimens 
typical examples of school museums, adapted to 
different localities and different grades of schools, 
might be provided, so fnat the teacher or school 
manager might see at a glance the kind of museum 
he ought to endeavour to secure. The conferences 
to be held at the Institute on mercantile subjects will 
have their value for the commercial teacher as well 
as for thff commercial agqnt. Indeed, the Institute, 
so far as commercial knowledge is concerned, may 
be expected to serve the purpose of a world in 
miniaturq. in which those engaged in education may 
learn something of the conditions and circumstances 
under which trade is carried on in diffe»'ent countries, 
without the trouble and expense of travelling through 
the world itself. 

I have now shown in what ways our existing 
educational machinery should be modified to •meet 
the new demands it A slavish imitation of 
Continental system%^of instructil^n is ^jiot recom- 
mended, for the educational system of any country is 
a part of its social and political constitution ; but 
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of commerce, which cannot fail to be of use to us in 
our epdeavours to adapt our own school teaching to 
the modern requirements of commercial industry. 

What is most needed is better organisation. 
Very few countries possess more efficient educational 
agencies than England, and nowhere, perhaps, are 
they worse organised. Our elementary education is 
.systematically develoixid ; so, too, arc our evening 
classes in .science, art, and technology. All else is in 
a chaotic condition. The remedy for this state of 
things h^ bccli pointed out by more than one autho- 
rity on educational matters. It consists in the organi- 
sation of an Educational Department, presided over 
by a Minister of Education, who.se juri.sdiction shall 
extend to all grades of cdqpation, from thc^primary 
school t9 the university, 'fhe institution of such an 
office need not in any way interfere with the valuable 
assistance which education must always receive from 
private efforts in the initiation and management of 
new movements. On the contrary, s^ch movements 
would, to the extent only that would be ncces.sary 
and no further, receive State aid. Abroad, it is com- 
mon to find organi.sations for providing technical 
and cofhmercial education, although locally controlled, 
receiving regular subventions fr©m the State. In-: 
\leed, Goverivnent Aipervision lAjy prove an advan- 
tage, if properly directed, in securing ^hjgh standard 
of efficiency in educational institutions, and in diW- 
ing public attrition t& the work they are doing. If 
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such an office were created, the Minister would have 
cognizance of elementary, secondary, and university 
education, and many of the anomalies that now exist 
would disappear, and much uselessly expended energy 
would be avoided. 

In recommending State interference in secondary 
education, it is necessary to point out the limits 
within which such interference is practicable and 
desirable. The universities have already undertaken 
the examination, and, ii! certain cases, the inspection 
of schools ; and these bodies, with flie College of 
Preceptors, possess greater facilities for such work 
than the Government would be able, except at a great 
cost, to provide. What is needed is that all secondary 
schools should be schedyled, and all teachers regis- 
tered ; that the Governnient should be made cog- 
nizant of, and should have the right of approving or 
of Jisajjproving, the several schemes of instruction 
adopted in our schools ; that care should be taken 
that every town, and district is provided with adequate 
lacilities for secondary education, and that the cur- 
ricula of different schools be adapted to the require- 
ments of different districts ; that schools in the same 
district should not unnecessarily, and to their mutual 
detriment, competei with one another; and that 
scholarships should^Ke so employed as to place secoiTd-* 
ary education within reach of every child from an 
elementary school capable of deriving real benefit from 
it As regards exammation aVid inspection, it is not 
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desirable that anj^ rigid system should be adopted 
similar^to the Government examiimtion of individual 
pupils of elementary schools. The greatest latitude 
consistent with efficiency should be permitted. It 
should be the duty of the State, however, to see that no 
.school escapes inspection ; and to entrust to certain 
authorised bodies the duties of examining and in- 
specting. It might be left to the governors of endowed, 
and to the principals of private schools, to elect to be 
examined by an^' one of su?h duly nominated public 
bodies. ^ No2 one who advocates the appointment 
of a Minister of Education desires to discourage 
the multiplication of schools of the most varied 
character, nor to introduce uniformity cither in the 
methods or subjects of irjstruction ; nor, gidced, to 
restrict, in any way the free choice of the parent in 
the selection of the school to which he shall send his 
son or daughter. What is desired is that tjic fullest 
publicity shall be given to the character of the 
educational work carried on in different schools. 
Without attempting, except when required to do so, 
to undertake the duties of examination ; without un- 
duly interfering with different schemes and methods 
of irTstruction, there is abundant useful work in 
;he field of secondar>^ .:ducatien, which might with 
idvantage be undertaken by tfl^ State, and which, if 
properly discharged by a department responsible to a 
Minister, might be the means of placing our second- 
ary educatioif on a mfbre satisTactory basis. 
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It is to the organisation of our secondary 
education that we must largely look for that improve- 
ment in the efficiency and capabilities of our industrial 
classes which we are too apt to believe can be brought 
about by the establishment of professional schools, 
whether technical or commercial. Professional in- 
struction is now an indispensable complement of 
workshop or office practice, but its efficacy is alto- 
gether conditional on the fitness, for the practical 
needs of the people, of our elementary and secondary 
education, the organisation of which — anid, especially 
as regards commercial training, of the latter — should 
engage the serious attention of tjioughtful statesmen. 
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CHAPTER IV. 

TECHNICAL INSTRUCTION IN ELEMENTARY 
SCHOOLS. 

The cstablishrr^cnt of large* factoric.s, in which good.s, 
formcrlj; inaefc by hand and in small numbers, arc now 
turned out by machinery in thousands, and the prac- 
tical cessation of thf system of apprenticeship, have 
given rise to various educational wants which now for 
some years people have twyn endeavouring^) satisf)’. 
Some persons have thought that a new and improved 
method of teaching trades was needed ; and in many 
places an attempt has been made to solve thf problem 
by the c.stablishmcnt of apprenticeship schools for the 
training of workmen. Others have believed that 
technical universities, in which the highest branches 
of science might be studied, would supply trained 
heads of departments ; and that the ‘ hands ' might 
be left to pick up their training in the shops. It 
^emed, indeed, that the development of the principle ^ 
of divisiorii of lalfour was tcnlj^ng to separate the 
thinkers from the workers ; and that whilst th^ 
former needed the best scientific teaching, the latter 
required onlj manual skill. Gradually, however, we 
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have come to underst^yid that the changed condi- 
tions of production demand what approaches .very 
nearly to a revolution in our educational methods, 
and a shunting on to new lines of the instruction given 
in the several grades of schools. 

All education, to be useful, should have reference 
to the life-interest of those who receive it‘; it should 
aim at the development of man, with a view to his 
work in life. For this reason, it is necessary, that the 
educationist should understand the, nature of the 
subject he has to develop, and should,* at tke same 
time, have regard to the environment in which it is 
to work. , 

‘ To prepare us for complete living is,’ according to 
Herbert Spencer,* the function which education has to 
discharge ; ’ and foremost among the ‘ activities ’ which 
constitute human life, he places those which directly 
or indircc/^ly minister to self-preservation. A man must 
be able to gain the means of living before he can dis- 
charge any of the* duties or enjoy any of the pleasures 
of life. One of the first objects of education, there- 
fore, should be to give a child such a training as 
shall prepare him, for gaining a livelihood. This is 
not the only function of education, but is a most im- 
, portant one. A man' has to discharge the duties qf 
citizenship, for whicl/social and m6ral habits have to 
be formed, based on a knowledge of social and moral 
laws. His education, if complete, should also enable 
him to furnish himself with the means of enjoying life 
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in the wisest manner, and of qiaking the best use of 
his leisure. But, in any theory of education, it is im- 
portant to rejjard education not only as a discipline 
for the development (if mind and bod)', but also as a 
training for the proper discharge of the functions and 
duties of living. Education is not simply a drawing 
out of the faculties, but is a development of the facul- 
ties with a view to certain ends. 

Supposing this view to be correct, wc have now 
to apply it to tlij^t grade of education which is known 
as elemtritar)^ or primary, in order to see to what 
extent our prc.scnt system is satisfactory*. In dealing 
with the education given in our public elementary 
schools, which arc intended for the training of children 
of the poorer classes, wc^«have to rcmcmi#er that 
the years devoted to school life arc necessarily few, 
and that the schoolmaster’s work has to be accom- 
plished in a very limited period of time. The case 
is different with the education of the middle and 
upper cla.sses. The age at whichp a child leaves 
school is an important factor in determining the curri- 
culum of studies to be adopted. For this reason, the 
primary education of all children pannot be laid on 
cxactfy the same lines. If a child is likely to remain 
school till the age of eighteeft, his education may 
be built on^ broafter foundatior?)Chan if he leayes at 
the age of thirteen. This fact is recognised in all our 
public elementary schools, anj^ explains what one so 
often hears — 8iat the poor man’s child knows more 
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at the age of ten or eleven than Jhe rich man’s child. 
But the acquisition of knowledge does not, by itself 
constitute education, although there is much in our 
present system of examination and inspection which 
might lead one to suppose it does. Whether school 
life be long or short, it is desirable that it should pre- 
pare the child for complete living, and should aim at 
enabling the child to acquire for himself the know- 
ledge that will prove most serviceable to him. In the 
education of the children of the goor, due import- 
ance should be attached to the cultif atior^ of their 
faculties by exercises, which have reference to their 
future occupations, and are lijccly to facilitate the 
acquisition of manual skill. In our Elementary 
Educati>)n Code of i87€>^ these principles were not 
sufficiently considered. The education which it en- 
couraged was too literary ; it appealed too much to 
the merpory and not enough to the senses ; it relied 
on teaching too much through the medium of words, 
and too little by. things. The Code of 1 870 had other 
defects, which subsequent Codes have sought to lessen 
without attempting entirely to remove. 

It is now, I ^ink, generally understood that the 
system of ‘ payment by results ’ cannot, in its present 
form, continue to regulate the distribution of the 
parliamentary grants in aid of elfmentai^ education. 
Many of the defects in our present methods of in- 
struction, and in the results that follow therefrom, are 
traceable to the operation of th‘is systeAi. That some 
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such principle may have been at first necessary, and 
that it has been the means of securing a fairly just 
distribution of public funds, and of encouraging, up to 
a certain point, a wholesome rivalry among different 
schools, may be rcadil)' admitted. But the working 
of the machinery has given rise to evils which were 
not contemplated when the sj'stcni was first set in 
motion ; and the time has now arrrived for the recon- 
sideration of the whole question. To provide a salis- 
factoiy substitute for the prcsl!nt system is not, how- 
ever, as easy is is sometimes supposed, and must 
involve some change in the methods ol^ns|XJction, and 
possibly in the proportion of the amount of imperial 
grant to'that of local rates in aid of elementary schools. 
If, however, our teaching is tq be improved, the^ystem 
must be jcmodcllcd. Our teachers have shown them- 
selves worthy of a larger share of confidence than they 
can possibly receive under the c.xisting Cocje ; and 
there can be little doubt that their teaching would be 
better in proportion as that confidence is incrca.scd. 

The restrictions under which the elementary 
schoolmaster works require to be relaxed. There is 
no essential difference between his duties and respon- 
sibilities and those of the head master of a middle- 
class school largely dependent cn endowments for 
j?tipport W|jat is itrcded in bot'% cases is that^ the 
teachers shall be well trained, and that the inspection 
shall be thorough, so that the public may be assured 
that the funds {^tovided^e pro[^riy applied. If, under 

I 
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the present system, oiyr elementary teaching is me- 
chanical, the fault is largely due to the machinery by 
which the teaching is paid for. 

Nevertheless, the Code of 1870 was a great step 
forward in the educational progress of this country. 
With all its defects, it laid the foundations of a broad 
national system of education. If our artisans are 
behind the artisans of other countries in technical 
knowledge and skill, they would have been still more 
backward if the passing of that great measure had 
been delayed. Among the most active apd ardent 
supporters of technical education at the present time, 
arc the artisan.s, who have reccjvcd their education at 
some of the Board schools, called into existence by 
the Code of 1870. ThQ^knowledge they have tasted 
makes them thirst for more. They are able to tell us 
wherein their early training was defective, and it is 
they wfeo have helped us to understand the changes 
in our system that are needed in order to make our 
elementary instruction a more fitting preparation than 
it now is for the practical work of life. 

I.—Reading, Writing, and Reckoning. 

The best system of primary education wbuld be 
one based on an (Extension of the principles of the 
Kin^lergartcn. The ideas undeflying Frdbelism arfe 
applicable to education generally. There should be 
no break between thg training of the Kindergarten 
and that of the elementary school ; there should be 
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a progressive devejiopment in the exercise of the 
senses by bringing them into closer relation with 
natural objects. As regards technical education 
nothing else is needed than that the method of the 
Kindergarten should be extended to the elementary 
school. All that is wanted follows from the ap- 
plication of this principle. Children must, of course, 
learn to read and write in order that they may com- 
municate with, and participate in the thoughts of, 
others. Reading and writinjJ arc adjuncts of speech. 
They arc a netessary part of the equipment of every 
child for the discharge of all the duties of life. At 
best we can hope to gain by actual experience a 
small fraction only of the knowledge wc should desire 
to possess. The rest we ipust acquire by j^vailing 
ourselves of the experience of others. A great 
portion of all knowledge can be obtained in no other 
way. Personal experience cannot tell us wlja^ 1ia[)- 
pened a hundred years ago. P'or a knowledge of the 
events of past times we are entirely di?pendcnt on oral 
traditions or on books. Geography might be learnt 
exclusively by travelling, and .science by actual ex- 
periments ; but if wc were restricted to such mcan.s 
of infcitmation, our knowledge might be much more 
exact than it is at present, but' it would be much 
tn<fre limited* VVe«must dcpcnd%to a great extent 
on the labours of others, both of those who have pre- 
ceded us and of our contemporaries. But education, 
to be of any ^alue, shl)uld enable us, by placing us 
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in similar circumstances, to undprstand and realise 
the processes by which the knowledge which we 
receive, so to speak, second hand, through books, has 
been acquired. We should know how to verify what 
we accept as true, by having learnt, by actual ex- 
perience, how such truths have been ascertained, and 
how such knowledge has been built up. This applies 
even to the teaching of history, which is a record of 
events more or less similar to those which we our- 
selves from day to day experience ; and, according 
to the method of instruction, arc we dnablc^d to dis- 
tinguish among the records of the past, between fact 
and fiction, between what is profiablc and improbable. 
Reading, therefore, is in reality a means of widening 
our acHal experience, and as such is an essential 
part of education. But, although, in the hands of a 
skilful teacher, instruction in rc.ading may be made a 
useful rpental discipline, its main object is to fit us to 
acquire the indispensable means of self-cultivation. 

After reading, writing is the most important part 
of primar>" education. Writing is a new language, 
enabling us to communicate at a distance with our 
fellow-creatures, ^nd to preserve for future reference’ 
our own thoughts. But writing is an art, ?ind as 
such may be rcgarcKid as a part of technical educa- 
tion.^ To write \rcll is a useful acciimplishmcnt,® 
which has a commercial value. Of late, the art of 
penmanship has been too much neglected. There is 
difficulty now in finding youths who wrtte well enough 
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for the various pu. -poses for which good writing is 
required in business and other offices. More time 
might, with advantage, be spent in acquiring an art, 
which would be found serviceable to youths seeking 
employment at an early age. To enable children to 
write clearly and distinctly is a part of primary in- 
struction ; to enable them to write elegantly belongs 
to technical or professional education. But, with a 
very little additional e.xpenditure of time, writing 
might be so taught as to be commercially useful. 

It has been suggested by very competent autho- 
rities that the teaching of draw'ing in its earlier stages 
may be combined with the teaching of writing. This 
has not been widely tried. But there is no doubt 
that the ability to form straight and cur\;^ lines, 
which is acquired by learning to write, maybe utili.sed 
in drawing exercises, and that very simple coiqj5ina- 
tions of the lines u.sed in writing large ttxt-hand 
may be made to produce various patterns and designs, 
and help not only to train the hand, but also (o 
exercise the imagination. Much more, however, than 
this is needed if drawing is to be taught as a useful 
art in our elementary schools. 

The third of the c.ssential elements of primary 
^instruction is reckoning. I am not here concerned 
with the brft metRods of teaching arithmetic.. The 
discussion of this subject belongs to special w'orks on 
Method. But in the^ teaching of arithmetic, a basis 
may be laid for the superstructure of technical educa- 
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tion. To this end too much t!me should not be 
devoted, in the earlier stages of instruction, to the 
explanation of processes. Arithmetic should be 
taught in the first place as a useful art. The ex- 
planation of processes involves methods of reasoning 
with which a young child cannot be expected to be 
familiar ; and the object of the study is not to teach 
the theory of numbers, but to give the child the 
ability to reckon. As aq exercise in reasoning, the ex- 
planation of processes is most valuable, but it belongs 
to a later period of the child’s education.* Facility 
and accuracy of work should first be aimed at 

In teaching children to reckon, concrete examples 
—that is, examples dealing with measurements of 
actual^hings — should b# preferred to calculations 
with abstract numbers. 

Far too much time is often spent in complicated 
exercises in long division, in reducing complex frac- 
tions to simpler forms, in finding the greate.st common 
measure of twd numbers, and in problems which a 
knowledge of the elements of algebra enables the 
scholar to solve with ease. A child wants to learn as 
soon as possible *to work out simple exercises^on the 
length and area and contents of things, on weights 
and measures, and on money values ; and the lyiit^ 
of weight and mefsurement should be Juch as are in 
common use, and not those which are found in tables 
only. As far as posrible th^ child ^hould be exer- 
cised on measurements which he can himself verify, 
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or with which he 4s at least familiar. A foot-rule 
may V made to illustrate a number of useful exer- 
cises in arithmetic, and is a piece of apparatus 
with which every child should be provided. Sets 
of weights and mca.surcs should, of course, be found 
in every schoolroom in which arithmetic is taught. 
The approximate verification of arithmetical ex- 
amples by actual measurement is a most valuable 
exercise, as preliminary to technical instruction. 
The realisation of abstract calculations is most im- 
portant at all stages of the pupil’s progress. Again, 
short methods should always be encouraged, and ap- 
proximate results should be accepted, the limit of the 
error being fully indicated. The time spent in obtain- 
ing accurate results invol^ung fractions wit^ several 
figures in the numerator and denominator might be 
more usefully employed in solving such questions as 
are likely to occur in actual practice. Indeed, much 
that is found in nearly all books on arithmetic, under 
the heading of ‘vulgar fractions,’ might be altogetKa 
omitted or postponed for more advanced instruction. 
On the other hand, an early introduction to decimal 
fractions is most serviceable, both ^in helping to ex- 
plain our system of notation, and in familiarising the 
child, at an early age, with the kind of calculations he 
will a(^ervi^fds hftve to make. 4 As illustrating the 
application of decimals, the child should learn the 
metric system of weights an^ measures, a knowledge 
of which he is likely to require in his subsequent 
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technical work. The, several measures should be 
found in the school for illustration, and should be 
used for verifying arithmetical exercises. Indeed, no 
opportunity should be lost of quickening the intelli- 
gence of children, and of stimulating their observing 
faculties, by constantly directing their attention to 
actual things. It is the teaching through the medium 
of abstract ideas that fails to impress, and generally 
wearies the child. Technical education is essentially 
a real education, and as such its method is to proceed 
from things to their properties, and thence to the prin- 
ciples that connect these properties with one another. 
To no class of children is metkodical instruction of 
so much moment as to tho.se who are being educated 
in our oiementary .schools. , If children continue their 
schooling to the age of seventeen or eighteen there 
is time to correct early mistakes; but in the case 
of childi;en who leave .school at the age of twelve 
or thirteen every hour is of importance, and should 
be fully utilised.' In the teaching of arithmetic an 
excellent opportunity occurs of laying the founda- 
tion of a child’s technical education. No subject of 
instruction lends itself more easily to the development 
of habits of accurate and exact thought, and to the 
training of the rudimentary reasoning faculties ^f^ 
the child. And thii disciplinary value fc^ie study of 
arithmetic may be made most readily to yield, by 
teaching the subject in^connection with its practical 
applications. 
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II.— Drawing and Modelling. 

If education is to prepare us for complete living, 
the instruction given in our elementary schools mu.st 
do more for our children than place them in a posi- 
tion to gain information through the medium of 
books. It has been often .said that if you enable a 
child to read, and to understand what he reads, you 
place him in a position to gain, by his own effort.s,any 
further amount pf knowledge, and that the duty of 
the State, so l^r as education is concerned, is thereby 
discharged. But this view of the functions of educa- 
tion is too limited. % Reading is not the only, nor 
indeed the chief, key to knowledge. Reading can 
only give us facts and truths at second hafwl. No 
education is complete, how elementary soever it may 
be, which does not show us the methods by ^hich 
knowledge has been created, and give us soqpe train- 
ing in their u.se. Observation and experiment are 
the instruments of knowledge whiclrve employ con- 
tinuously through life ; and education, if it is to fulfil 
its purpose, must prepare us to use the.se instruments. 
The recognition of this fact brings into prominence 
the importance of the early training of our senses, and 
the advantages of exercising the* organs we employ in 
observing al (3 in testing. 

If I were writing on elementary education gene- 
rally, I shoul^ have ^to consylder the best means to 
be adopted for the development of the social and 
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moral faculties of the ciiild, the nacessary training for 
the inculcation of habits of truthfulness, unselhshness, 
and thrift, and for the formation of character. It is 
needless to point out that success in life depends as 
much upon the possession of these qualities as upon 
the power of acquiring scientific knowledge or tech- 
nical skill. But our inquiry is limited to the con- 
sideration of the subjects and methods of instruction, 
which should be introduced into the curriculum of our 
public elementary schools, in order that the education 
provided in them may prove a suitable preparation 
for industrial life. 

For this purpose, it is now <jvident that the old 
literary or ‘ bookish ’ education is inadequate, and we 
have tl> • consider in whattway it needs to be supple- 
mented. In the first place, we have to realise the 
fact /hat, for the majority of mankind, to live by the 
sweat oi the brow means to live by the labour of the 
hand ; and that the hand is a powerful and delicate in- 
strument, capabfe at once of answering to the call of 
the strongest muscles of the body, and of responding 
to the keenest perception of the eye. It is the instru- 
ment of skilled and of unskilled labour ; and it is the 
function of education to adapt it to the uses of the 
former. The recogrfition of the importance of culti- 
vating the hand, ncfi only as an inkrumAit o^ artistic 
skill, but also as an organ for acquiring knowledge, is 
a distinguishing feature, of the^New Education. The 
hand, properly cultivated, helps to convey to the mind 
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accurate information of the external world, and is 
the instrument by which mental images of form and 
beauty are impressed upon crude and shapeless 
matter. It is a channel through which the mind is 
enabled to perceive the properties of things, and the 
implement by which it impresses upon things its 
own ideas. The artisan who fixes in clay, in wood, in 
ivory, or in silver the forms of beauty projected from 
his mind is a true poet. 

There are many ways in which hand-culture may 
be madt a part of elementary education. The 
methods of the Kindergarten should be continued. 
Part of the value of F'robelism lies in its suggestive- 
ness for utilising the hand in acquiring knowledge 
through things, and in ^presenting in thtT!gs the 
pictures of the mind. One of the first and simplest 
means of cultivating the hand and of making thc^hand 
and eye work in harmony is in the teaching/iof draw- 
ing. Educational theory and the needs of practical 
life alike prove to us that drawing lies at the vef-y 
root of what we call ‘ technical ’ instruction. It seems 
strange to us, that whilst many subjects should 
have ^been taught in our clemeatary schools the 
usefulness of which, whether considered from the 
p^nt of vi^ of educational discipline or of value in., 
practicml ll^e, is very questionable, drawing, , which 
fulfils all the conditions of a subject for school 
instruction, ^j^uld h^ive be^n, in this country so 
generally neglected. 
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There is almost a.consensusf of opinion among 
persons who have thought about the subject, a£.to the 
necessity of making drawing an obligatory part of 
elementary education. It is the most important of 
all the means suggested for the training of the hand 
and eye ; its practical uses in industrial life are 
universally recognised ; and, as mental discipline, its 
value is attested by the stimulus it affords to the 
accurate observation of things. As a universal 
language, it ought to be taught to, all. By writing, 
we arc understood by those only Who kriow the 
language in which we write ; but drawing affords a 
means of expression which alWwho run may read. 
To the artisan, drawing is essential that he may 
be abk to receive or t^ give instructions and to 
properly understand his own work. To be taught 
to draw is as essential to a child who is to be employed 
in any qne of the mechanical arts as to be taught to 
speak or to write. It is one of the three modes of 
T'xpression which every one should have the oppor- 
tunity of learning. To make the teaching of drawing 
obligatory in all elementary schools is the first reform 
needed to adapt; our system of education to the 
practical requirements of life. 

A distinction mu5t be made between freehand and 
geometrical or linej^ drawing. All chil^Ven «iay and 
should be taught a little of both ; but some children 
show an aptitude for the former which should be 
encouraged, and may be the means of determining 
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their future occupation. There are many children, 
however, who have little or no artistic perceptions ; 
and these, after having learnt the elements of freehand 
drawing, should be permitted to discontinue it for the 
more essential study of geometrical or linear drawing. 
If the Kindergarten teaching be followed up without 
any break, it will be found that the majority of children 
of the second or third standard will be able to sketch, 
with more or less accuracy, some of the simpler things 
they sec around them. Vc^ few of these are likely 
to develop inl^) arti.sts or designers ; but all will have 
derived immense benefit from the habit of looking 
at things clo.sely anj carefully, as they must do, to 
represent them, how imperfectly soever, on paper. 
The cultivation of the habit of accurate obsq^ation, 
which is acquired by drawing, is a part, and a very 
important part, of the discipline of science ; and in 
this way, and indeed not only in this way^the one 
study assists the other. 15ut, in order that drawing 
may yield its full value as a means oC mental training, 
the pupil must be brought face to face with natural 
objects. It helps him little or nothing that he can 
copy copies. He must depict things. He must look 

'J 

at thirtgs till he knows them, and must acquire the 
ability to represent them on pap«»r. There is this in 
^oJfimon b^een Science-teaching and art-teaching, ' 
that botk should bring the pupil into immediate con- 
tact with nature. It is because drawing may be made 
the means of^^directihg observation to the form of 
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things that the teaching ol^ it is valuable, apart alto- 
gether from the use wh*ich the pupil may make of the 
skill acquired. It is desirable, therefore, that the 
pupil should be taught from the very first to draw 
from natural objects. Much difference of opinion ha.« 
been expressed as to the advantage of letting children 
commence by drawing from things ; but the prevailing 
practice of the best foreign schools is found to fully 
support the views of educationists as to the importance 
of accustoming the child, as soon as he can use a 
pencil or a brush, to draw from real oblects. 

And in teaching drawing, the brush should be 
more generally used than it is at present. Children do 
not see things in outline, but as occupying a coloured 
portion of space. They should be taught to represent 
them as they see them ; and should, therefore, be 
encouraged to draw with the brush in colour. Not 
only Mo they thus obtain a more adequate representa- 
tion of tHe external object, but the exercise of painting 
is more interesting to the child than that of outline 
drawing, and he obtains, in addition to his knowledge 
of extended form, a knowledge of differences of shade 
and colour. Many children who show little aptitude 
or inclination for drawing with the pencil are pleased 
and interested by th^ use of paints ; and there is little 
doubt that drawing^would be more genv>,;Mly liked* as* 
a study, if the brush were substituted for the pencil in 
teaching it. 

But there is no better way <5f selec'ting for further 
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training those children wl?o exhibit any decided art- 
aptitude than by teaching drawing indiscriminately to 
all. From those who exhibit such an aptitude the 
bulk of industrial designers would be formed. It has 
been shown by competent authorities that design can 
be taught more easily than has been generally 
supposed, and at a much earlier stage of a pupil’s 
progress. With a view to the training of industrial 
artist.s, it is a matter of the greatest importance that 
children should be early tfiught the principles of 
design. ^Mucb oT the Kindergarten practice is exer- 
ci.se in design, and this should be continued in the 
elementary school,* ^ Children .showing any .special 
skill in drawing will afterwards apply that skill to 
the practice of this craft, and will thereby add beauty 
to every piece of work that pa.s.sc.s through their 
hands. Notwithstanding the great development of 
production due to the application of machinefy to 
nearly every’ branch of industry, the taste afid de.sire 
for handwork is on the increase. ^Brt such hand- 
work, to be readily saleable, must bear upon it the 
impress of artistic skill. Moreover, as the ability 
to create beautiful and .suitable designs — not only 
in m^erials to be fashioned by tftc hand, but also 
in tho.se to be wrought by rrtachinery — depends 
•greatly upgr^thermlesigner’s knq^lcdge of the ma- ® 
terial itself, and of its adaptability to the pattern, the 

* See Cours EUt^entairedudessin d main litre, hj Van Dcr liaeghcn, 
for a notice of lhc‘ Belgian s)^tem of iastructiun. 
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artisan who is familiar with the material, and with 
the processes by which the design may be repro- 
duced, is better qualified than any one else — provided 
only he has received a proper training— to become an 
industrial designer. Here we see the great economic 
advantage of teaching drawing and design to the 
children of the working classes, i.e. to our future arti- 
sans. If they receive a suitable art training there is 
nothing their hand touches which their hand may not 
beautify. Not only wilk the worker in metal, wood, 
or lace prove the best designer of nbw :pattcrns to be 
wrought in these materials, but he may add original 
grace and beauty to his labour which will enhance 
considerably its value. It is nothing else than the 
neglecjt.of art training that has made us as dependent 
as we have hitherto been on foreign artists for 
original designs in nearly every kind of material and 
fabrii, and has led to the importation iti such large 
quantities of fancy articles, showing taste and beauty 
a?id artistic skill.^ If our handwork and the products 
of our machinery are to l\old their own in beauty of 
design with those of other countries, the foundations 
of artistic training must be laid in our elementary 
schools. 

But there is anoUier branch of drawing which is 
equally, if not moi^, essential a»i»a of the Yn-' 
dustrial education of all children, viz. mechanical or 
linear drawing. Nothing is better worthy of imita- 
tion than the methods by whicif this l^d of drawing 



129 


Linear Drawing 

•* 

is taught in the da^ and cvenijig schools of France 
and Bcjgium. The absence of such instruction has 
already proved a serious ilisadvantagc to many of 
our English artisans. lU' drawing to scale, children 
learn to represent the plan and elevation and the 
different sections of simple objects, and also to read 
and understand working drawings when placed be- 
fore them. Such instruction lies at the very root 
of technical education. Although more essential to 
boys who are likely to be engaged as carpenters, 
ma.sons, cahinG'c*ma!:ers, mechanics, or in other con- 
structive industries, drawing to scale is scarcely less 
useful to tailors, shoemakers, and dressmakers. More- 
over, whilst there are many children who show no 
natural aptitude for freeha^id drawing, and wlm arc 
wanting in imagination and in the faculty of repre- 
sentation, which might enable them to become suc- 
cessful artists or trade designers, there are n^nc who 
cannot be taught to u.se drawling instruments, and 
scarcely any to whom the in.struction» wi'l not prov^ 
serviceable. There is, too, an educational value, as 
mental discipline, in the in.struction, quite apart from 
its u.scfulnes.s, in the practice of th|f arts, that fully 
corroborates the important dictum of J lerbcrt Spencer, 
which should be exalted into a®. pedagogic axiom: 

edne^atii^of ifUst value for guidance must at the 
same time be the education of most value for dis- 
c ifline . 

There is anoiner nand-exercise, which, following 

K 
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on Kindergarten practice, should form part of the 
curriculum of elementary schools, viz. modelling in 
clay. Modelling may be regarded as the complement 
of drawing. In its earlier .states it is an ea.sier, and 
is generally found to be a more interesting exercise. 
The first efforts of the j)upi! should be directed to 
the production in clay of a fac-simile of some simple 
solid ol)ject, such as an orange or a pear. The 
resemblance between the object and the clay model 
will be more easily recognised by the child than the 
likeness of the object to its outline "on paper. In 
the production of the solid model there is a gratifica- 
tion of the sense of power, which affords the child 
more satisfaction and pleasure than in making a rc- 
pre.sc!rtation of the obje<*t: on a flat surface. The 
training of the eye in appreciating form and size is 
verv^ valuable, as is also the cxcrci.se of the hand in 
translati^ig into the concrete the visual impressions. 
Any one who has witnessed the concentration of 
fliought shown children engaged in modelling, and 
their successive efforts to make their model similar in 
shape and size to the object before them, will realise 
the value of sucl\» Ics.sons as sense exercise.s. Lessons 
in modelling may be easily graduated, and as the 
pupil advances he rtiay be taught to model from ordi- 
nary , drawings, pr\.)ducing in relief whc4 hft sees in 
the flat. The relation between an object and its pic- 
ture will be best understood when a cj\ild can correctly 
depict the object on a flat surface, and can, conversely. 
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produce a solid ob^^ct from i*s pictorial representa- 
tion. The skill acquired by modcllinir is of great 
practical use in the plastic arts, but as a subject of 
elementary education its value is greatest as an edu- 
cational discipline. 

Modelling re(|uircs very simple anil inexpensive 
appliances, and it can be taught with equal advan- 
tage to boys and girls. 


1 1 1. -VVOODWOKK. 

The advantages of a further development of hand- 
culture than is po.ssiWe through the teaching of draw- 
ing aiul iiKKlelling have been much canva.s.sed of late 
years, but the prevailing oj^nion is decidedly i^our- 
ablc to the introduction of some kind of handwork 
in schools, by which boys may learn the use of ordi- 
nary tools, and may acquire some skill in ^-^le con- 
struction, in an easily workable material, of simple 
objects from properly executed dra^ing.s. It is U? 
the French that we mainly owe the encouragement 
which has lately been given to the teaching of wood- 
work in .schools. Although the^ystcjji adopted in the 
well-known Communal School in the Rue Tourne- 
fort’ has not been generally follc^ied in France, nor 
iti ofher cou^'?ffes, tflb efforts of M. Salicis, the founder 
of the school, seconded by M. Laubier, the present 

* For a full desc/^^tion of ^he work of this school sec TraveU 
Mamul^ by D. Laubier and A. Bourgerret, Paris, iSliy. 
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head master, have been#successful directing atten- 
tion to the importance, both from an educational and 
economical standpoint, of handicraft instruction ; and 
in the year 1886, out of 174 primary schools sup- 
ported by the City of Paris, 95 were provided with 
workshops ; 90 for instruction in carpentry and wood- 
turning, and 5 for metal work. 

In these schools, the manual teaching has hitherto 
been given either before^ or after the ordinary school 
hours, but the Municipal Council of/^aris attach such 
importance to this training that it is proposed to 
make the workshop instruction a part of the regular 
school curriculum. In the higher elementary schools 
of France the training is carried to a much more ad- 
vanccTT stage. Belgium ha* followed France in recog- 
nising the advantages of workshop training, and in 
the /Jnited States a public opinion in favour of 
manual training is being rapidly formed, which pro- 
mises to exert an important influence upon the 
educational ancf industrial progress of the American 
people.' In Germany and Switzerland, workshop 
instruction has not yet been introduced into the 
popular .schools > but a .seminary has been establi.shed 
at Leipzig for the training of elementary teachers in 
woodwork and in -^ther branches of handicraft. In 

1 <>' ^ V ^ * 

Sweck?n, ‘ Sldjd ’ is generally taught ffc elementary 
schools. The Ambachts schools of Holland and the 

' ‘ Sec the monogr.iphs and*^othcr puHiications^ued by the ^ Indus- 
trial Education Association,* New York, U.S. 
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Fachschulen of Austria contain workshops, but these 
are properly higher elementary or trade schools. 

It cannot be too often repeated that the object of 
workshop practice, as a part of general education, is 
not to teach a boy a trade, but to develop his facul- 
ties and to give him manual skill ; that although the 
carpenter’s tools may be employed as instruments of 
such training, its purpose is not to create carpenters. 
The absence of any good word to express all that is 
implied by manual instruction, as given by a com- 
petent teacher, is one of the causes of the lingering 
belief that the object of the instruction is to make 
tradesmen, who, it i§ justly said, can be much better 
trained in the shop. To dispel this illusion it is 
necessary to explain what^are the objects and^dvan- 
tages of the instruction, and by what means they can 
best be realised. It would be some gain if the Swedish 
w^ord ‘ Slojd ’ could be employed to indicate the .sys- 
tem of instruction. Hut, unfortunately, ‘ Slojd,’ which 
is a very good term, supposed to be connected with 
the English word ‘ sleight,’ as used in the phrase 
‘sleight of hand,’ implies a particular sy.stem of 
hand culture, w'hich is, no doubt, well enough adapted 
to the industrial conditions of Sweden, but differs in 
many re.spects from the system. which, with such ex- 
•peFience already gained, can be recom- 

mended for adoption in this country. The term ^ Slojd,' 
or ‘ Sloyd,’ however, might J:>e accepted as a general 
name for w'orkshop instruction, the object of which is 
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not the teaching of any particulai trade ; whilst the 
method of the instruction might vary in different 
countries, or even in different parts of the same 
country, according to the views ot the teacher or the 
wants of the pupils. 

As a discipline supplementary to that of drawing, 
and modelling, workshop instruction, by whatever 
name it may be called, is valuable as teaching a 
knowledge of substance in addition to that of form. 
Moreover, under compe'tent instructors, it may be 
made an instrument of education similar i^ many 
respects to practical science. The operations to be 
performed in the workshop are |^^ss delicate, the in- 
struments are more easily undcrstoocl, the substances 
emplc^'d are more ordinary; but the training is very 
similar, and in so far as the faculties exercised arc 
those of observation rather than of inference, the 
training, educationally considered, is a fitting intro- 
duction to laboratory practice. Moreover, the skill 
r^uired in the W4)rkshop is particularly useful to the 
laboratory student, in enabling him to make and 
fit apparatus, and in giving him that adroitness on 
which progress in scientific work so much depends. 
Whilst manual training is valuable in the education 
of all persons — a fact which is already recognised 
by the head masterr of several of f;ur^|5^>lic schools* 
— the usefulness of this kind of training is much 
greater in the case of /he children of the working 
classes, whose education is too limited, and often too 
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hurried, to admit any practical science teaching, 
such as older children obtain, and to whom the skill 
acquired is of real advantage in inducing in them an 
aptitude and taste for handicrafts, in facilitating the 
acquisition of a trade, and possibly in shortening the 
period of apprcnticcshij), or of that |)rcliininary train- 
ing which in so many occupations takes the place 
of it. 

An objection is sometimes raised to the introduc- 
tion of w(jod-work into eletnentary .schools on the 
ground that, js the children of the poorer classes 
necessarily leave .school at an early age, and spend 
their lives f(;r the most part in manual labour, such 
lime as they can give to study .should be occupied in 
other pursuits — in cultivating a taste for reading and 
in the accjuisition of u.scful knowledge. This objection 
is due to a misconception of the true objects and 
aims of education, and to an imperfect acquaintance 
with the methods adopted in workshop instruction, 
l^eople often talk and write as if school-time should h^ 
employed in teaching tho.se things which a child is not 
likely to care to learn in after-life ; wherc.is the real 
aim of school education .should be to create a desire 
to coniinue in after-life the pursuit Jf the knowledge 
and the skill acquired in school. In other word.s, 
fhe^school .slvi^TO«<ie made, as fa% as possible, a pre- 
paration tor the w^hole work of life, and siiouId*hatur- 
ally lead up to it. The endeavour of all educators 
should be to establish*such a relation between school 
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instruction and the occupations life as to prevent 
any break of continuity in passing from one to the 
other. 1 he methods by which we gain information 
and experience in the busy world should be identical 
with those adopted in schools. 

But in order that the teaching may not degenerate 
into mere craft lc.s.sons, the methods of instruction 
must be carefully considered. That the training of 
the hand and eye, and the development of the mental 
faculties arc the objects* to be aimed at, should never 
be lost sight of. In many respects Uhe instruction 
should partake of the character of ordinary object- 
lessons. Before the pupil coiti^menccs to apply his 
tools to the material in hand, he should learn some- 
thinyipf its nature and pro^jerties. The teacher should 
briefly explain the distinguishing characters of the 
different kinds of wood, as met with in the shop, and 
as found in nature, and also the differences in the 
structure and the properties of wood, according to its 
4^reatment. He,. should further illu.stratc his le.s.sons 
by reference to specimens and examples, a collectton 
of which should be found in every school workshop. 
Something should be said of the countries from which 
timber is imported, and the conditions under which 
it is bought and sold. In this way- the material to 
be manipulated shv uld be made of a sends 

of scientific object-lessons. Concurrently with the 
practice in the u.se of any tool, the pupil should learn 
its construction, and the reason of its shape. The 
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foot-rule, the saw, t the plane^ and the chisel, might 
each serve as an object-lesson for the pupils. The 
teacher should also explain the purposes of the dif- 
ferent parts of constructive work, and should have 
models of tenon, mortise, dovetailing, and other joints 
to illustrate his explanations. Fifteen or twenty 
minutes thus spent might be made the means of 
stimulating and of exercising the observing and 
reasoning faculties of the children, and of enabling 
them to fully understand theVork they arc doing and 
the instpimcius l^icy are using. 

Further, the children should be taught as .soon as 
possible to work fronj correct scale drawings from their 
own rough sketches. However simple the object may 
be which the pupil is to c^on.struct, it should exactly 
correspond with his own drawings. In this way, the 
workshop instruction supplements and gives a mean- 
ing to the drawing le.s.son, and the school teachmg is 
made to have a direct bearing upon the subsequent 
work of the arti.san. Dr. Woodward, the instructor (*f 
the St. Louis Manual Training School, who has had 
considerable experience in organising and .su[>crintend- 
ing workshop instruction, tells us .—‘The habit of 
working from drawings and to n?ce measurements 
gives to students confidence in tbcmselves altogether 
claims ‘thaf it is thq^birthright 
of every child to be taught the three m^ods*of ex- 
pression : — 1st, ^by the written, printed, or spoken 
word ; 2nd, by the pencil and brush, using the various 
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kinds of graphic art ; 3rd, throughf the instrumentality 
of tools and materials which enable one to express 
thought in the concrete.’ ' 

Great use should be made of the black-board in 
these lessons, and the pupil should be practised in 
copying on paper, from drawings produced on the 
black-board by the teacher, plans and sections of 
different kinds of joints, and of simple objects. The 
value of the lessons consi.sts in the combination of 
descriptive object Icsscfns with geometry, drawing, 
and constructive work. ^ Z 

Both as regards the descriptive and practical in- 
struction, a careful scheme of lessons should be pre- 
pared by the teacher, so that the pupils may be taken, 
step hy step, from simpler^to more difficult tasks. 

The experiment of introducing workshop instruc- 
tion into public elementary .schools has recently been 
tried* under very favourable conditions, by the School 
Board f(?r London. Six schools were selected, three 
QU the north of \he Thames, and three on the south, 
and children were admitted to the classes from the 
neighbouring schools. The necessary funds were 
supplied by the Drapers’ Company, and the scheme 
of instruction wa^ elaborated by a joint committee of 
the School Board jyid of the City Guilds Institute. 
The .syllabus, as approved by the «^;l^ffhittee, is giveri 
on thd adjdtiiing page. 

' Intirnational Conference rn Education^ London, 1884, vol. ii., 

p. 58. 
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This scheme has^ not been* sufficiently long in 
operation to enable any judgment to be p^sed on 
the results. But it would seem that it is on such lines 
as these that workshop instruction must be given, if 
it is to form a part of the ordinary curriculum of our 
elementary schools. 

In organising a scheme of technical teaching in 
connection with our elementary schools, the difficulty 
has to be met of obtaining good teachers and 
competent inspectors. The artisan who is a skilful 
workman and nothing more may succeed in teaching 
the elements of carpentry and joinery ; but he is not 
the kind of teacher needed. It is of the utmost im- 
portance that the teacher .should be a good draughts- 
ma4Vshould have some knowledge of physical science, 
should be a fairly expert workman, and should have 
studied the art of teaching. To obtain at first such 
ideal instructors would be impossible ; but there is 
no reason why gradually they should not be trained. 
Two proces.ses. suggest themselves. We might take 
a well-trained elementary teacher, having an aptitude 
for mechanical arts, and give him a course of instruc- 
tion in the use pf tools, either in a technical .school or 
in an ordinary workshop. Or, we might tak^ an in- 
telligent artisan, who had studied science and drawing 
in some of the excellent evenirtjg'^TIksses which dre 
now found* in almost every town, and give him a 
short course of lessojjs on method in relation to 
workshop instruction. Good teachers might be ob- 
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tained by either of rtiese processes. But the former 
is certat'iily preferable, for the simple reason, that the 
instruction should be regarded as a part of the general 
education of the boy, not as a part of his apprcntico 
ship. The trained teacher who has received a course 
of workshop instruction will undoubtedly be better 
able to make his lessons yield educational discipline 
than the tradesman who has had no pedagogic ex- 
perience. On the other hand, the expert carpenter 
would be preferaye if the oBjcct of the instruction 
were to t^’ach Ac !>oy a trade. The great differetTtc 
between the two instructors is -—that the one has a 
deeper insight into Uic nature of the children, and 
the other a more thorough acquaintance with the 
pnactical details of the weyk in which they ar4ii<.*n- 
gaged. Of course, a knowledge of the materials 
employed and sufficient manipulative skill are abso- 
lutely e.s.sential for the teacher of w'oodwork ; but no 
less essential for the teacher of young children is a 
knowledge of the methods of instruoti< 11 , founded oif 
some acquaintance wMth the psychology of child-life. 

At the Central Institution of the City Guild.s, 
cla.sses have been formed for the instruction of school 
teachers under the direction of the professor of en- 
gineering assi sted by compete^ artisans ; and in 
tliese clasjjfifi t1i?^<?achers have Hlid the^uaftportunity 
of acquiring manual skill and also a Jnowledge of 
the best methods of^ instruction. If workshop in- 
struction is to take a place in elementary education, 
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it is desirable that the teacher*? should be trained 
schoolmasters. The ordinary mechanic, who -will be 
found to be most serviceable as an assistant to the 
teacher, is {generally unaccustomed to deal with very 
younjT children, is unacquainted with the p^raduated 
methods by which all sound instruction is imparted, 
and is too apt to treat his pupils like apprentices, 
who learn their trade by beinp^ shown ‘ how to do it ’ 
without understanding^ the reason why. It is an 
essential part of the Swedish system of ‘ Slojd ’ to 
place the workshop instruction undc?f the direction 
of a trained schoolmaster. In some other respects, 
however, the system should not, I think, be too clo.scly 
followed in our owm sch(x)ls. Those who practise 
‘ Slfjd ’ do not appear to attach sufficient importance 
to the connection of drawing with woodwork. They 
regard the u.scfulnc.ss of the object to be made a.s an 
essential factor in the choice of exercises ; and they 
arc over particular in limiting the number of tools to 
be used by the oliild. 

The cost of introducing manual training into 
elementary schools is not .so great as is sometimes 
supposed. An ordinary classroom, about 26 feet 
by 22 feet, will take five carpenters’ benches, each 
about 14 feet long by 2 feet 6 inches in width, and 
provided ,"':th six ''vices, affording place^for thirty 
boys, the maximum number to be taught in one class. 
The benches should br well piade/ and fitted with 
every appliance for facilitating the pupil’s progress, 
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the object of the irtsA-uction bc^i" strictly educational, 
and the benches and tools being regarded as appa- 
ratus for instruction. The cost of the five benches 
would be abiait 25/. 

The room should contain a cabinet for holding 
tools for general purposes, and specimens of wood. 
Where several classes receive instruclu)n in the same 
room, a set of tools should be appropriated to each 
group of boys wlu^ in turn occupy the same bench. 
This ^et of tools ^lay be provided at the cost of 15.V. 
Uesides 4hcse fr)o!s, some few larger and mf)re ex- 
pensive t(K)ls arc required for general u.se, the cost of 
which, for each centre#, should not exceed 12/. 

In arranging the scheme of instruction, it will 
suffice to give each class ot thirty boys one Ics.OfU a 
week, of two hours and a half or of three hours’ dura- 
tion. The lessons, as previously explained, should 
consist partly of oral teaching on the growth and 
nature of woods and the u.se of tools, partly of draw- 
ing, and partly of practical work at the !>e!ich. 

The shop thus fitted may be used in succession 
by different .sets of boys from neighbouring schools ; 
but it is preferable that the class, in ^ach case, should 
receive *in.struction from its own school-teacher. To 
employ one tea cher continuously <9 instruct different 
set.s of bqj^'ouRTprove, after a tithe, tir®:cc:^^o the 
teacher, and the teacher himself would gradually lose 
that sympathy wj^h his^upilsWudies in other .subjects 
it is essential to maintain, if workshop in.struc- 
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tion is to become a parj of the general education of 
the school children. On the other hand, it is an 
advantage that the artisan assistant should be per- 
manently attached to the school workshop. With 
such arrangements the cost of the teaching appliances 
would fall lightly upon each school ; for supposing the 
workshop to be used on only three whole and two half 
days in the week,' it would serve for eight sets, that 
is, for 240 pupils. The cost of the material would, of 
course, increase with the number of pupils ; but as 
the work would consist more of exerci?>cs illustrating 
principles than of the construction of useful objects, 
the quantity of material consumed would not be large, 
and the cost of it should certainly not exceed \os. a 
moinih for each class of 30 Ijoys. Differences of opinion 
exist as to the age at which workshop instruction 
should commence ; but if the teaching of drawing be 
continued throughout the standards, and be followed 
or accompanied by lessons in modelling, so that there 
4 )c no break in the manual training of the child from 
the time he leaves the infant school, I am inclined to 
think that, as a general rule, boys should have passed 
the fifth standaj^d before commencing to use wood 
working tools. 


Whilst advocating the general introduction of 
rnar.* • ^ 

lose s^* iic elementaf^' scho ols^ I cannot 

'^thc fact that such instruction is likely to 
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prove more serviceable to children of urban than of 
rural schools. In the latter, it would certainly be ad- 
vantageous to supplement the teaching of w(X)dwork 
by practical instruction in agriculture. But although 
a relation must always be maintained between the 
subjects of school teaching and the activities of life, 
necessitating elasticity and variety in any code of 
instruction, practice in the use of woodworking tools 
will be found almost, if not quite, as serviceable to the 
children of an agricultural ai? of a town population. 
Indeed wooclwosk ts selected as the subject of manual 
training because the exercise is in itself educational, 
and because some slyll in the use of the tools em- 
ployed is needed in nearly every trade and occupa- 
tion. In a recent report of ^hc Committee of C'o’^il 
on Education it is stated ‘ After the three elemen- 
tary subjects and sewing, no subject is of such iny)or- 
tance [as cooker)^] for the class of girls who attend 
public elementary schools ; and lessons in if, if pro- 
perly given, will be found to be not (yil / of practical* 
use, but to have the effect of awakening the interest 
and intelligence of the children.' Surely, what is true 
of sewing and cookery in the case of girls is true to 
a greater extent of drawing and handicraft in the case 
of boys. The argument for teaching needlework to 
gifls Applies ^witif*ctlmost equal forte to thn^^aehing 
of woodwork to boys. The object of teaching girls 
to sew is not to ^rain ^rofes^onal dressmakers and 
milliners, but to make girls useful and tidy in their 

L 
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homes; and, apart from the educational value of 
workshop instruction, one great advantage of is that 
it makes boys generally handy. It does not make 
them carpenters nor cabinet-makers, but it enables 
them to learn any trade more easily. The tools used 
in carpentry are wanted in many trades, and the boy 
who has acquired facility in the use of the plane, the 
saw, and the chisel will find it much easier to learn 
the use of any special tool he may subsequently need 
in the practice of his trade. But^ no small part of 
the value of workshop instruction is the skilfulness 
acquired which enables a man to make his home 
more commodious, to fit a .shelf or cupboard, to 
repair a broken piece of furniture, or pos.sibly to 
dcii'fratc his loom. 'V\\q comfort and cheerfulness 
of a poor man's home depend almost as much upon 
the husband’s handiness as upon the wife’s tidiness. 

Nor mu.st wc overlook the moral influence of this 
kind of ^training. Dr Wood\v*ard, from whom I have 
• above quoted, lightly says, ‘ It stimulates a love for 
intellectual honesty.’ It teaches a boy to find out 
things for himself, to substitute personal experience 
for the statements of others ; it creates, moreover, 
habits of industry and order. It forms a pleasing 
alternation to purely literary work, and enables a 
child to j?q,ponstafcitly actually eiiipioyed^ It further 
teaches self-respect and a respect for the honest work 
of others. * A boy whq sees nothing in manual labour 
but mere brute force despises both the labour and the 
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labourer.* ' With the acquisition of skill in himself 
comes a pride in the pos.scssion, and the ability and 
willingness to recognise it in his fellows.' 

It is often said that all boys have not an aptitude 
for manual work. This is doubtless true, but it is 
equally true that every child has not an aptitude for 
spelling or reckoning. Nevertheless, the three R’s arc 
taught to all children indifferently, and when we come 
to realise the impcirtance of cultivating in children 
some amount of manual skfil, workshop instruction 
will doubtless, find a place among the .subjects of 
primary instruction. 

Nearly all educat4>nists have pointed out the many 
advantages of enabling children at an early age to 
realise the connection between kno'imng anti 
Comenius has well said : ‘ Let those things that have 
to be done be learnt by doing them.’ Rousseau has 
pithily expressed a similar idea in sayifig, ‘ wSouvenez- 
vous qu’en toutc chose vos le<,'ons doivent ctre plus en 
actions qu'en discours ; car Ics enfani-^ oublicnt ai.st-^ 
ment ce qu'ils ont dit et ce qu’on leur a dit, mais non 
pas ce qu’ils ont fait et ce qu’on leur a fait.’ Richter tells 
us, ‘ To know nothing is not so bad ^s to do nothing.' 
Locke, speaking of the education of a gentleman — 
for in his day the education of tlv poorer classes was 
stfariely thoughf of— says : ‘ I woiHd havfi-him learn 
a trade, a manual trade ; ' and Emerson, in the choice 
words, ' manual ||ibour is thq, study of the external 
world/ tersely states the whole aim and purpose of my 
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remarks. ' The introduction of mRnual work into our 
schools is important/ says Sir John Lubbock, ‘not 
merely from the advantage which would result to 
health, not merely from the training of the hand as an 
instrument, but also from its effect on the mind itself/ 
Rabelais, Montaigne, Pestalozzi, Frobel, Combe, 
Spencer, and others have urged the importance of 
practical teaching, of studying things before words, 
of proceeding from the^concrete to the abstract. A 
very valuable and interesting report Jias recently been 
issued by a committee of the School Rpard for 
London, of which Mr. Bousficld was chairman, in 
which it is recommended, ‘that special manual in- 
struction should be given under the following prin- 
ci}f^l^ ; (i) That manual w#>rk be always taken in con- 
nection with school teaching of underlying sciences 
and ^drawing ; ( 2 ) that no special trade be taught’ 
The report further states: ‘Woodwork supplies the 
most convenient mode of giving manual instruction 
elder boys. • The material is cheap and ea.sy of 
manipulation, and can be made illustrative of the 
intellectual work of the school.’ 

In what I haye .said I have endeavoured to show 
that workshop instruction may and should be ‘made a 
part of elementary^ instruction ; that, as an educational 
disci p|inflAscrvcs*to train the faculRcs of^b.serv4tioVi, 
to exercise the hand and eye in the estimation of form 
and size and the physical propej'ties common things ; 
that the skill acquired is useful in every occupation of 
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life, and is especiaify serviceajple to those who arc 
likely Jo become artisans by inducing taste and 
aptitude for manual work, by tending to shorten the 
period of apprenticeship, by enabling the learner to 
apply to the practice of his trade the correct methods 
of inquiry which he has learnt at school, and by 
affording the necessary basis for higher technical 
education. 

In this country, we frequently complain that chil- 
dren leave school ^t t<JO young an age, before they have 
had tim« to pfoiic-ly assimilate the knowledge they 
have acquired, with the result that they .soon forget a 
great part of the littla they have learnt. At the age 
of fifteen or sixteen, when they begin to feel the want 
of technical instruction, th^y arc wholly unpreifl»c.‘d 
to avail themselves of the opportunities for obtaining 
it now brought within their reach. A large part of 
what the nation .spends on education is thus practically 
wasted. It is to remedy this state of things that con- 
tinuation schools and recreative ckiss^^s arc rnuchp 
needed. But there can be little doubt, if elementary 
education were made more [practical, that parents 
would be more willing, even at soit|^* sacrifice, to let 
their cfiildren benefit by it. I hcy arc often led to 
take their children away from scl¥)ol because they do 
nit Jee much use in the ‘ schooliif^.’ (if rpursc the 
desire to secure the child’s early earnings operates in 
very many cases » but J am convinced that it would 
be easier to persuade parents to forego these earnings 
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if the school teaching, had more* direct reference to 
the work in which the children arc likely to be sub- 
sequently engaged. 

It was said of James Watt, when a mere child, 
that ‘ he had gotten a fortune at his fingers’ ends ; ’ 
and the same might be .said of many other children, if 
workshop instruction were made a part of the curri- 
culum of our elementary schools. 

IV.— Science-Teacik^g. 

• f 

On the advantage of knowing .something of the 
properties of the different materials by which we are 
surrounded, and of the laws which regulate the action 
of forces which we arc ^constantly endeavouring to 
control and utili.se, it is unnecessary to spend many 
words. In nearly every action of our lives we arc 
remiftded of the services which science renders to our 
means oMiving. There can be no longer any question 
4)f the necessity^ of making science-teaching an im- 
portant clement of general education. The late Pro- 
fessor Guthrie well said : ‘ Though a boy may not be 
intended for an occupation in which science is required, 
and though he s\{o\v little or no aptitude for it,*!! is as 
unjust to hide science from him as it would be to hide 
a knowledge of hisiory, or litcratur^JITrom those <wht) 
are nofmttndcd to become historians or aufhors.** 
The principles of instruction insis^d upon through- 
* Cantor Lectures on Science Teaching. (Society of Arts, 1886.) 
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out this chapter are*equally applicable to the teaching 
of scieqce as of other subjects. Looked at from its 
disciplinary side, the object of the instruction is to 
cultivate in the pupil habits of accurate observation 
and of close reasoning ; and, from the utility stand- 
point, to impart serviceable information and to pro- 
vide definite training in the methods of investigation 
ai)plicablc to all kinds of enquiries. 

If these be the objects of science-teaching, they must 
be kept in view, so far as possible, even in the rudimen- 
tary stages of ihstruction ; and wchave now to enquire 
to what extent, and in what way, science can be taught 
in elementary schools so as to effect these objects 
and at the same time to serve as a preparation for 
higher technical instructioi^. 

Having regard to the age of the children attending 
elementary schools, and to the conditions of their 
home life, which prevent them from gaining much 
information from their parents with rcspccl to their 
ordinary surroundings, it is necessary that the school 
should .seek to supply the place of home, and that the 
teacher should encourage and try to satisfy that spirit 
of enquiry which is common to all cjjildrcn. It is not 
desirable that children should commence at a very 
young age the study of any isolated branch of science ; 
l?ast of all, that they should try^o Ic^wrj't hy such 
methods as are laid down in any of bur approved 
text-books. Sci^cc ijiay become as ‘ bookish * as any 
other subject of instruction if imperfectly taught, and 
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may even yield less intellectual discipline than gr?im- 
mar. The study of science is valueless unless it.stimu- 
latcs accurate observation by bringing the mind con- 
stantly into direct communion with external things. 
The instruction must be of the kind which the Germans 


call 'Anschauungsunterricht,' i.e.y instruction, by means 
of direct perception, in the properties of things, and 
in the laws, if any, which connect these properties 
with one another. The spirit of enquiry common to 
every young child shoul3 be encouraged and directed 
into channels through which the pupil maj' obtain 
some insight into the laws and processes of nature, 
and some knowledge of the methods by which these 
laws may be ascertained. It is needless to say that 
the^acher must throw yfe into the lessons, that 
he must possess a much higher knowledge of the 
subject than he can hope to impart to his pupils, 
and that he should speak from the results of his 
own cxp<?rience and investigations. For this reason, 
iit is most impgrtant that the teacher of science, 
even in elementary schools, should have received a 
proper scientific training, and should be acquainted 
with the best methods of instruction. The teaching 
of elementary science to small children is no* doubt 
more difficult than t|?e teaching of science in its ad- 
vanced stag es to older pupils. AsTtfie studentpro- 
gresses'lie* instructs himself, and he avails himself of 


the services of his teachqror prgfessqr as a guide only 
or referee. In the early stages of education, highly 
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trained teachers are indispensable, and these are 
equallj^ needed for the proper teaching of science as 
of other subjects. 

As a foundation of technical education, which 
consists almost entirely of instruction in the appli- 
cation of science and art to different industries, the 
study of science cannot be commenced too early, and 
should be continued throughout the whole period of 
education. ‘ Fur, leaving out only some very small 
classes/ Mr. Herbert Spencer pertinently asks, ‘what 
are all inen employed in ? They are employed in 
the production, preparation, and distribution of com- 
moditie.s. And on what docs efficiency in the produc- 
tion, preparation, and di.stribution of commodities 
depend } It depends on the use of methods fittej^to 
the respective natures of these commodities ; it dei)ends 
on an adequate acquaintance with their ph>^sical, 
chemical or vital properties, as the case may be, that 
is, it depends on .science.’* In order that this science 
may be profitably taught, and thati r.-r clementar)^ 
school teachers may know not only what to teach but 
how to teach it, it is necessary that they should have 
further opportunities than they at j^resent possess of 
being drained under the best masters. 

In answer to the question, wha^to teach ? I would 
sly f Some knowledge of the things tharfwn mediately 
surround us — the earth we walk on, the Sir we breathe, 
the water we drigk, tl^p fixxUwe eat, the clothes we 
• Education^ by Herbert Spencer. 
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wear, the trades we practise, ^hese are the sub- 
jects, properly investigated, that should constitute the 
science-lessons in elementary schools. In answer to 
the question, how to teach them ? I would say : By 
Kindergarten methods, Le, by means of object-lessons 
systematically pursued. The pedagogic principle — 
to proceed from the known to the unknown — fur- 
nishes the key to the true method of science-teach- 
ing. 

Taking such subjects as I have ujdicated as texts, 
many of the lessons might be made as'^uitaWe to one 
locality as to another ; whilst some would have special 
reference to the geography of the neighbourhood 
of the .school, and to the occupations of the people 
of^fhe district. In mamifacturing towns, a talk 
about the simpler kinds of machinery in common 
use (jiight lead up to a study of the rudimentary 
principles of mechanics ; whilst in schools situated in 
rural di.stricts, lessons on agricultural practice might 
l^repare the way for the systematic study of elementary 
chemistry. The teachers being competent, and pos- 
sessing a wide knowledge, and some enthusiasm in 
the pursuit of science, the lessons ought not to be 
regulated by any fixed code, nor should the value of the 
teaching be assessed by the results of any definitely 
arranged sy»t«m oT examination. Indeed, consider 
able latitude should be given to teachers and to 
school authorities ; but* it is» important that the 
teaching should be based on some fixed principles by 
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which it might be Aade the means, not only of impart- 
ing useful information about a variety of common 
things, but of leading, by sure and regular steps, to a 
knowledge of the simple facts and laws of one or 
more branches of science. It would be desirable, 
therefore, that the methods and results of the 
teaching should be carefully inspected by competent 
judges. 

Unde; the headings above indicated the paths are 
very numerous ajgng which the springs of pure science 
may be apiiroviehtd As the complex phenomena that 
present themselves to the senses arc stripped of their 
accidental circumstances, and the laws undcrl) ing them 
laid bare, these laws should be demonstrated by simple 
experiments, which it shouid be the endeavour oTThe 
teacher to associate in the pupil’s mind with the de- 
scription of the object under consideration. It ijonly 
in this way that science-teaching can be made to yield 
that most important of all educational exercises, the 
discipline of careful reasoning. 

The late Professor Guthrie in the .suggestive series 
of Cantor Lectures, from which I have quoted, indi- 
cates the broad lines upon which si^h object- lcs.sons 
should be given, and illustrates them by reference to 
the Stuffs’ that are met with ir^the building of a 
hSust. After considering concret^r, sarjrfstone, slate, 
and other stuffs used in house-building, he says : 
‘The method of .obtaining a light leads to the in- 
teresting and instructive subject of matches, and the 
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stuffs of wtiich they are made. ‘Perhaps, here, the 
heat produced by friction fnay be examined, and so a 
foretaste obtained of the great doctrine of the mutual 
relationship of the forces, the indestructibility of energy 
— a doctrine not second in importance to that of the 
elementary constitution of matter.’ The temptation, 
however, to pass on too rapidly, from the observa- 
tion of the properties of things, the explanation of 
their uses, and the causes underlying those uses, to 
the great generalisations of science h^s to be carefully 
guarded against. In science-culture* as in house- 
building, there are many courses between the founda- 
tion and the roof. • 

Of object-lessons Mr. Herbert Spencer well says: 
my should not be limited to the contents of the 
lousc, but should include those of the fields and 
lcd^cs, the quarry and the sea-shore. They .should 
lot cca.se with early childhood, but should be so kept 
iuring youth as insensibly to emerge into the inves- 
iigations of the* naturalist and the man of science.’ 
The difficulty of arranging systematic object-lessons, 
yo as to make them the means of teaching the rudi- 
mentary principl^js of science, is well pointed out by 
Professor Bain in his excellent work on the ‘ Science 
of Education.’ ‘ 1^4S po.ssible,’ he tells us, ‘ by means 
of the obyifiL to •approach the primary sciences, 
namely physics, chemistry, and the rest, with the 
view of explaining matter aryi motion, gravity, heat 
and light ; but the manner of doing so needs the 
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gravest consideration.* Object-lessons, leading up to 
the study of natural history, are undoubtedly a most 
valuable part of elementary education, and are gene- 
rally found to be most serviceable in stimulating 
observation among young children ; and for this 
reason they may well form part of the science-teach- 
ing in all schools. Moreover, in rural districts, and 
as a preparation for agricultural education, they have 
a special value of their own. But I am now more 
particularly concerned with scic.icc-tcaching as a part 
of the cducatic fi^f our future artisans ; and fr)r this 
purpose it is nece.ssary that the object-lessons .should 
be directed towards the ultimate .study of the elemen- 
tary principles of physical science. For the ordinary 
student, there are advant^es in studying ph)^i«al 
science by the regular .systematic methods as laid 
down in .science text-bfx)k.s. But for the young pupil 
the case is different. Ncverthcle.ss, it is .so much 
simpler to follow the regular order that Mr. Bain is 
right in saying that ‘ the teacher should always be' 
looking forward to the time when the advancing in- 
telligence makes that possible, and further, he should 
tacitly keep this order in his mind even when work- 
ing on Ihe .seemingly desultorv’’ plan.* 

Nearly all writers on education are at one as to 
tffe )?hlue of object-lessons in teactiing,ii»c first rudi- 
ments of science. The difficulty occufs in finding 
teachers who are ^apa^le of «o arranging a series of 
lessons as to prepare the way for the systematic study 
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of any one branch of science. ®As regards method 
there is general agreement, and few would found 
to dissent from Rousseau, who in his ‘ Emile * tells 
us : ‘ Dans la recherche des lois de la nature com- 
mencez toujours par les ph<5nomencs les plus communs 
ct les plus scnsibles.* 

It is easier to point out what should not than what 
should constitute a good object-lesson. Of the examples 
of such lessons that have been published, many serve 
their most useful purpose in indicating what the prac- 
tical teacher should avoid. We sh^id guard against 
the error of making the le.sson too desultory or a 
mere verbal explanation of term,s. Certain fixed prin- 
ciples, which should dominate the lcs.son, ought always 
tCK^bc present to the teacher s mind, and perhaps the 
main purpose of the teacher in these lessons should 
be to guide and forward the spontaneous powers of 
observation and reasoning which all children exhibit. 
It must fee remembered that the aim of science-tcach- 
cing in elemental^ schools is not to make .specialists in 
science any more than it is the object of workshop 
instruction to make tradesmen. The real difficulty of 
the object-lesson consists in the attempt to explain 
all that the object suggests, and at the same time to 
keep in view the scientific principles which the lesson 
ought ultimately tb bring out. The full explanation 
of all the phenomena which are associated with any 
single natural object d«mand^ a kijiowledge of many 
different branches of science. In order to avoid 
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exuberance of explanation, and a too desultory treat- 
ment of the matter, the teacher, who should be in full 
mental sympathy with his pupils, knowing clearly how 
much, or, rather, how little they can understand, must 
aim steadily at eliminating some single physical law, 
which afterwards he should endeavour experimentally 
to prove. Whilst scientific information is doubtless 
interesting and of considerable value to the pupil, 
what is educationally important is to train the child 
in the methods of science. ^Starting from the same 
object, t^ie tcaflfTr may arrive, in the process of ex- 
planation, at a simple fact or law in dynamics, heat, or 
electricity, l^'rom thp very outset, however, he should 
have clearly in view the goal he desires to reach, and 
he must avoid the temptation to explain too much. 
Just as the anatomist in di.ssecting a limb picks out a 
particular muscle and demonstrates its function, so the 
science teacher must try to show the operation of a 
single law in the bundle of complex phenomena that 
may be presented to him ; and the Jaw having beem 
evolved the teacher should proceed to prove it by 
rudimentary experimental methods. In this way, by 
a proper choice of subjects, a few oHlie leading facts 
of chefhistry, physics and mechanics may be im- 
parted to children by means of e5jplanations of things 
M^h^vhich they are familiar, and ^ g^jjJ basis may 
thus be laid for more advanced and mc^e .systematic 
instruction. 

For science-teaching, such as I have attempted to 
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describe, some amount of apparatus is needed ; but the 
apparatus should be of the simplest character, and the 
pu})ils themselves should, as far as possible, be em- 
ployed in constructing it, utilising the skill they may 
be expected to have acquired in their workshop classes. 
It matters very little that the apparatus employed is 
rough and simple. The pupil will learn more of 
scientific method by registering the results of his own 
experiments with apparatus he has himself made, 
than by seeing any number of successful experiments 
performed by his teacher. On this point Housseau 
may again be quoted. After expressing his dissatisfac- 
tion with the ordinary methods qf teaching science, he 
.says : ‘ L’air scientifique tue la science. ... Je veux 

qucfious fassions nous-menjes toutes nos machines 

J’aime mieux que nos instruments ne soient point si 
parfaits et si justes, ct que nous ayons des id(5es plus 
nettes clc ce qu’ils doivent <^tre, et des operations qui 
doivent en rt:sultcr. Pour ma premiere le^on de 
•.statique, au lieu d’allcr chercher des balances, je mets 
un baton en travers sur le dos d’unc chaise, je mesure 
la longueur des deux parties du baton en ^quilibre, 
j’ajoutc de part^et d’autre des poids, tan tot ^gaux 
tantdt in^gaux et, le tirant ou le poussant*autant 
qu’il est n^ccssaire^ je trouve enfin que T^quilibre 
r^sulte d’un^ oroportion r^ciproque entre la quantie^ 
des poids ct^la longueur des leviers.’ And again : 

‘ Sans contredit ou prend des notions bien plus claires 
et bien plus stores des choses qu'ofi apprend dinsi de 
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soi-mime, que de cMks qu'on tient des emeigiupnenfs 
dautrui! ‘ In this sentence Rousseau shows his 
knowledge of the true educational method, but In its 
application to science we may now proceed some- 
what further than would have been thought possible a 
century ago. 

In order that the pupil may fully realise the 
results of his own simple experiments, he may, even 
at this early stage of his scientific progress, learn the 
use of squared paj)er for graphically expressing the 
relation betwcc'j two varying and dependent factors. 
Dr. VVormcll, in the preface to a little book on 
‘ Plotting,’ points out Jthat ‘ although the educational 
methods which arc a.ssociatcd with the name of 
Frobcl have been brought v-^y near to pcrfectiotJ tn 
the Kindergarten, they arc to a great extent sus- 
pended when the pupil passes from the infant scljool.’ 
The use of .squared pa|x;r is well known in Kinder- 
garten exercises, and also in the experimenta! science 
clas.ses of technical schools. It migJit be made to' 
serve equally useful purposes in the teaching of 
rudimentary science in elementary schrxds. If we 
take a simple pulley experiment, as ^n example, the 
pupil mfght easily note the exact wciglits that balance 
each other in different trials, and ihcn by registering 
the* rtsults see how nearly he cdUld^frive at the 
theoretical law. After a time, the pupif w'ould suc- 
ceed in obtaining ;he l^ue law for the apparatus in 


* Emile, livre iii. 
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use, and tKe divergence of this law from the theoretic 
law might yield useful suggestions for other .lessons. 
Other simple experiments might lead to the graphical 
representation of the law of falling bodies, and to the 
relation between the pressure and volume of a gas 
under constant temperature. But such instruction 
would necessarily be restricted to the highest stan- 
dards, and might, perhaps, be more appropriately 
given in schools of a higher grade. 

To provide every elementary school, having upper 
.standard.s, with a teacher competent lo give .scientific 
instruction on the lines I have indicated, and with 
the necessary apparatus, might> be considered as in- 
volving an unjustifiable expenditure of public funds. 
iH Tlhrmingham, Liverpool, and recently in London, 
a vci*)' succe.ssful attempt has been made to overcome 
this, difficulty by appointing a teacher of high attain- 
ments, with a wide knowledge of his subject, and 
skilled in the methods of instruction, to go round 
from school to* school, and to give science lectures 
to the children and their teachers. This peripatetic 
philosopher carries with him his apparatus and visits 
in turn all the rhief schools of the town or district. 
The experiments are carefully prepared at the 'central 
depot, and the lesions arc given once a week or once 
a fortnight,^ Clothing can exceed the interest VKich 
these lessons arouse. Nevertheless, the system, not- 
withstanding the economy of teaching power, has 
many drawbacks, and ought to be regarded as tern- 
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porary only, to be 'discontinued as soon ^s the ordi- 
nary school teachers shall be as well qualified to 
teach science as history or grammar. What is true 
of the workshop instructor is still more true of the 
science teacher, viz., that he should not be a specialist 
having no share in the general education of the child, 
but one of the ordinary class teachers. VVe may take 
it for granted, as pointed out by Dr. Butler, of New 
York, ‘ that any subject which is taught by a sjxicial 
teacher is regarded} as an excrescence on the regular 
curriculiym, and a.-; not .standing on the same level 
with reading, writing, and arithmetic.’ * 

Another defect of* the system is that the children 
are not made sufficiently familiar with the apparatus 
which is used in the experimental lectures. OftTle 
ordinary .science teachers of the prc.sent day it has 
been said : ‘ As a rule, even now, the teacher s^inds 
before a black-board and behind a row of bottles, and 
chalk-s, and talks, and mixes, and calls it chemistry, 
or involves himself in a tangle of wiros and brass and* 
ebonite fittings, and calls it electricity.’ The itinerant 
teacher is at a still greater disadvantage. He brings 
with him the apparatus required illustrate his 
demons{ration.s, but, unfortunately, he takes it away 
again, and the children are apt* to look upon his 
exfertments as clever tricks whicH /umm^y be able 
to perform but which they cannot. To learn science 

‘ Report of President of fndustrial Education Association, May 
im. New York. 
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properly the pupil must himself 'perform the experi- 
ments. He needs to be brought not only face to 
face, but into hand-to-hand contact, with Nature’s 
operations. It is in the practice of science that its 
chief value lies. A repetition of the les.son by one of 
the teachers would be very serviceable if the experi- 
ments could also be repeated, and if the children 
could take part in them ; but otherwise there is a 
want of reality about the teaching which deprives 
it of some of its educational value. The advantage, 
however, of such instruction in awakening t^.e intelli- 
gence and of stimulating a spirit of scientific enquiry, 
even if the method of teaching, is not as perfect as it 
might be, cannot be over-estimated. 

• Cy.stematic science - Reaching by experimental 
methods can be given only in the highest standards 
of elementary schools ; and there is much to be said 
in favour of drafting the children of these standards 
into higfier elementary or graded schools, where the 
rmore expensive fittings and apparatus which are 
needed for practical teaching can be more economi- 
cally provided. 

I have now indicated some of the changes needed 
in our elementary teaching to make it a moi'e fitting 
preparation than i^ is at present for the practical 
work of life^ Jhtre is reason to hope that man/ of 
the suggestions contained in this chapter will be em- 
bodied in the recomnvindati^ns qjf the Royal Com- 
missioners appointed to enquire into the working 
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of the Education Acts,' Except as regards work- 
shop teaching, and possibly as regards that also, 
nearly all the suggestions I have made arc in every 
way as applicable to girls as to boys. The analogy 
between needlework and woodwork has been fre- 
quently pointed out ; but, in addition to needlework, 
girls even now receive what may be regarded as 
technical instruction in cookery and domestic eco- 
nomy. But as regards our (^iturc artisans, no great 
improvement can i)c cfTectcd in their education, and 
in their^fitncss to engage in the several crafts and 
occupations on which the industrial progress of the 
country so greatly depends, unless the instruction 
which they receive in our elementary schools is prac- 
tical in character, and ba.#Cvl on the now gcncraTly 

' Since this chapter has been in type the re}W)rts of the Coni- 
missioners have been published. A |)crusal of these rcpoiis v^ill 
show that many of the suggestions contained in the preceding pages are 
supported by the recommendations of the Commissioners. * Sul>jccl to 
certain qualifications, the Commissioners regard the following as 
essential subjects of elementary c<lucation : reaaling, writing, arith-* 
metic, needlework for girls, linear drawing for brrys, singing, English, 
and object-lessons ; and they state that ‘ some ekmentary instruc- 
tion in science is only second in importance to the three elementary 
subjects.’ They recommend ‘ that objcct-lei-ions should Ire continued 
in the lower standards in succession to bim^ai*iessons in the infant 
school.* They arc practically unanimous in recognising the importance 
of drawing as a subject of school teaching but as regard.s manual 
trawin^l they pronounce no very decided opinipn, recommending only 
that manual instruction in the use of tools might^dfl^h Ire introrluceed 
into elementary schools, but that ' it should not be Ipplicable to boys 
under ten years of age.’ The Comm^ioners in their report survey 
the whole field of elemeiTtary location, and consequently discuss many 
debatable matters to which reference would be here out of place. 
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recognised Educational principle, that the child must 
be intellectually stimulated, not so much by literary 
studies as by bringing his mind, through the medium 
of his hands and eyes, into direct contact with the 
objects that surround him. 
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CHAPTER V. 

THE ORGANISATION OF HIGHER ELEMENTARY OR 
MIDDLE TRADIi SCHOOLS. 

Althoi;('.h some progress has been made during the 
last few years in the provision of schools of a higher 
grade than the ordinary elementary scho<d, adapted to 
the requirements of the working classes, the want of a 
sufficient number of such ♦schools remains one oS 4110 
most conspicuous deficiencies in our system of edu 
cation. Evening instruction, although it may supg^le 
ment the deficiencies of early education, can only, it 
exceptional eases, compensate for that systematic 
training which a boy or girl regeives at schocj^ 
between the ages of twelve and fifteen. 

In a paper read before the Society of Arts ir 
May 1883, which included much of what follows, I 
drew attention to the want of higher elementar) 
schools for the education of Jhe children of oui 
wording classes. In the following . ^ par. the Report 
of the Commissioners of Technical Instruction was 
published, in which ^|umer«us instances were given 
of the provision made in foreign countries for the 
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establishment of these schools. * The subject was 
further considered by the Select Committee, of the 
Kouse of Commons, of which Sir Lyon Playfair was 
chairman, and numerous witnesses have prominently 
brought the matter under the notice of the Commis- 
sion appointed to enquire into the working of the 
Public Elementary Education Acts.’ 

No part of our educational machinery has hitherto 
been more defective than that which connects elemen- 
tary with higher education ; and it^ill be well if the 
demand for technical instruction shall result in such a 
leorganisation of the curriculum of our middle schools 
as shall better adapt them to the requirements of 
.scholars who will have to earn tJicir livelihood in 
some branch of trade or commerce. 

In England, there exist already a number of 
schools, which are intended to give a complete educa- 
tion to children belonging to the lower middle class, 
and which, as regards their educational rank, are in- 
^^ermediate between .secondary and elementary schools. 
As preparatory to the modern side of our public 
schools, these establishments may serve a useful pur- 
pose ; but as offering a complete and suitable training 
to the children of the better class of artisans, foremen, 
and small shopkeepers, who have to earn their living 

' In the re|>ort, the Commissioners recommend ‘that 

higher grade schools should be encourageti, which will prepare 
.scholars for advanced technical and commercial instruction,’ and (hey 
further state that * these schools are lin iniljportant and necessary 
element for the completion of the popular schools of the country.’ 
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in manufacturing (Jr commercial pursuits,* they fail of 
their object. Their curriculum is overcrowded, and 
is a compromise resulting from the conflict of too 
many studies. In many of these schools, boys con- 
tinue to devote several hours a week in acquiring a 
smattering of Greek ; and Latin is generally regarded 
as indispensable, in order that the pupils may pass 
the Oxford and Cambridge examinations. Then, 
again, arithmetic and algebra are frequently taught, 
as if the boy would spend hiifhfe in solving enigmas ; 
and geometry i.'> made a discipline in logic, the study 
of which leaves the pupil with a thorough distaste for 
the subject, and wit^i no practical knowledge which 
he can apply to the simplest problems he will meet 
w'ith in his ordinary wor]c. In deference to j^Mbhe 
opinion, the boy is taught in many of these schools, 
but not in all, what is called science, and studies che- 
mistry and physics from books, or by aid of lectures, 
accompanied by the black-board, or, in somtf cases, by 
table illustrations, which pass for experiments. Up 
learns a certain amount of French grammar ; he can 
translate a piece of simple French prose into English; 
but he can neither speak, nor understand when spoken, 
two shnple sentences. Of Germaft he is generally 
absolutely ignorant. Drawing is still taught from 
cSpWs of landscapes, or elaborafcjy shaded heads.' 
Some schools have workshops; but in very few of 
them is there ai]y aijjroacb to what may be called 
real practical instruction. It may be thought that 1 
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am exaggerating the defects of some of our inter- 
mediate schools ; but it is not so. For many years 
I had opportunities, as examiner, of making my- 
self acquainted with the education given in these 
schools, and the experience I thus gained, confirmed 
as it has been recently by further experience, has led 
me to conclude that the curriculum of these schools 
must be greatly modified if they arc to give to the 
children of our industrial population a rational and 
serviceable education. 

We often hear an outcry raised against the over- 
education of the so-called working classes. We are 
told that the higher instruction j:ontemplatcd by our 
School Boards is calculated to make the children of 
th*8# classes di.ssatisficd \vth their lot, and unfit for 
the work which they will be required to perform ; 
that education takes the artisan out of his proper 
sphere, and lead? him to seek remunerative employ- 
ment in 3ther walks of life which are already occu- 
pied by active vfcorkers. There are many persons of 
considerable practical experience who seriously doubt 
the advantage of giving any education, beyond such 
as can be obtained in an ordinary elementary school, 
to boys who are'to be occupied in technical pursuits. 
They tell us that hoys who have come into their works 
' with this highej; education are generally less ‘ sifiaft* 
than those who have entered at an earlier age, and 
that the knowledge the>i. have acquired has failed to 
quicken their intelligence. But this complaint is 
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really directed, not so much against education itself, 
as against the education of existing schools. If, how- 
ever, the education given in these schools were such 
as to develop the boy's faculties in a practical direc- 
tion, to give him the knowledge and the skill that 
would be serviceable to him in productive industry 
— such knowledge as he would always desire to 
increase, and such skill as he would be always 
endeavouring to perfect — then the outcry against 
over-education w(jpld be less frequently heard. 

It is«to be regretted that, owing to the absence 
of good middle schools, some of the best boys of 
the elementary .schools of London have been taken 
from occupations in which their talents and skill arc 
so much needed, and trar»sferred to other pumuits. 
Until very recently, the few scholarships which 
the School Board of London po.sscsscd have been, 
mainly employed in drafting the mo.st promising 
pupils from these schools to the public schT)ols lead- 
ing to the older universities. 

The curriculum of studies and the general asso- 
ciations of the.se ancient .seats of learning are not 
such as to render them the best training .schools for 
the wo*uld-be engineer, for the industrial chemist, or 
for the manager of a factory yr mill; and, conse- 
queiTtly, it is more than probable^^t, owing to the 
absence of good middle schools, thc.se Ifoys have been 
trained to some .professional or literary calling, by 
which productive and manufacturing industry has 
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lost the acquisition of intellect it so much needs. A 
good feature in the schemes of the new Polytechnic 
Institutions, which promise to exert so beneficial an 
influence upon the working population of the metro- 
polis, is the arrangement for connecting with them 
higher-grade day schools, in which selected pupils 
from the primary schools may be able, by means of 
scholarships, to continue their education on practical 
lines. 

In considering the most suitable kind of instruc- 
tion for the children of artisans who arc able to re- 
main at school till the age of fourteen or fifteen, we 
must first of all cut ourselves adrift from the traditions 
of the old grammar-school system, and endeavour to 
estoWish some relation beUveen the education of the 
child and the career in which he is likely to be en- 
gaged. We may take it for granted that in the cur- 
riculum of these schools there is neither room nor 
necessity Vor the study of Latin or Greek. The chil- 
dren of these schools must be educated, as were the 
Athenians of old, without the advantage of knowing 
any dead language. The vernacular proved suffi- 
cient, even as mental discipline, for the education of 
Phidias and of Archimedes, and I see no reason why 
it should be found wanting in the training of their 
modern prototypes? The backbone of the instruction 
to be given in'* these schools should be mathematics. 
Of mathematics a boy cannot well know too much. 
It is applicable at all stages of his work, in the solu- 
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tion of the most elementary and of the highest prac- 
tical problems, and without this necessary knowledge 
the pupil’s progress is continually impeded. ‘ He who 
knows not mathematics cannot know other sciences,’ 
wrote Roger Bacon. But mathematics should be 
taught with a view to the possibility of its applica- 
tion ; and for this reason Euclid should be banished 
from the school, or confined to the instruction of the 
highest cla.sscs. The subject next in importance is 
science, and the J)ranchcs oT ;.cicncc of most value 
to the technical student are chemistry, mechanics, 
and physics. Science should be made the chief in- 
strument for the exercise and development of the 
reasoning and observing facultic.s. It should be 
taught rather with this object than for the sake of 
information imparted ; and, con.scquently, the success 
of .such teaching should be judged, not so much by 
the extent of the pupils acquirements, as by tnc 
thoroughness of his insight into the prin(?iplcs and 
methods by which scientific laws have been cstabt 
lished. It always seems to me that it is owing 
to the absence of the discipline of science-teaching 
in our public schools that the experienced school- 
mastei' feeling the necessity of some equivalent for 
stimulating observ’ation, attenti^, comparison, and 
rdhs9ning among his pupils, hasHbgcn compelled to 
apply the methods of science to the teaching of 
classics, and has ^hei^fore attached less importance 
to the linguistic skill acquired by his scholars than to 



Industrial Education 


174 

the mental* discipline which the *study has afforded. 
But although Latin or Greek may thus be mz^de the 
instrument of scientific teaching, the study of these 
languages can never do the same for us as the study 
of any one branch of natural or physical science. It 
has been said, that ‘all learning is scientific which 
is systematically laid out and followed up to its ori- 
ginal sources, and that a genuine humanism is scien- 
tific.’ Scientific it is, but it is not science ; and the 
argument of the humamsts in education seems to me 
to be faulty in this, that they think that the Reaching 
of scientific method in reasoning about words is an 
adequate substitute for the teaching of science in ob- 
serving and reasoning about things. 

• k is superfluous to say jthat the schools should be 
provided with a laboratory, in which the pupils may 
receive practical instruction in chemistry. Too much 
importance, however, should not be attached to the 
scholar’s !ibility to analyse a simple salt. Although 
qualitative analysis may be made the instrument of 
sound teaching, it may also degenerate into little 
more than a rule of thumb process — the mere carry- 
ing out of definite instructions. The value of this 
practical work depends upon the method of te’kching 
adopted, upon th^care with which the pupil is 
taught to obsejj^^ and the logical accuracy ^ifh 
which he is trained to reason upon the observations 
he has made. In the study of qhysics and mechanics 
the pupil should be exercised in practical work ; and 
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the experiments he performs should hare for their 
object, the teaching of the methods of observation, 
which will prove invaluable to him when thrown 
among the more complex phenomena of after-life. 

Much that I have already said about the teaching 
of science to the children of elementary schools is 
equally applicable to the teaching of this subject in 
schools of a higher grade, where better facilities for 
practical instruction can be provided. Although I 
have laid great sy*ess on the importance of experi- 
mental ^'ork ib teaching even the elements of physical 
science, it must not be supposed that the pui)irs 
knowledge of science should be absolutely restricted 
to those facts which he himself is capable of demon- 
strating. This would be ^o overlook altogethe# 4he 
value of books and of oral lessons. Hooks have their 
use in the teaching of science as of other .subjects, 
and not only as guides to knowledge, but as means 
of instruction. Much that a pupil cannot Expect to 
be able to prove for him.sclf he nyiy know through 
the medium of lectures or books. Hut such know- 
ledge must be distinguished from that which the 
student has himself verified. Its value, however, is 
increased when the pupil, by virtue of the training 
he has received, is able to understand the processes 
hf \#hich it was evolved, and can^^imatc the worth 
of the evidence on which it rests. Jn .science, as 
in histoiy, it is qcceisary 4o accept many facts on 
the authority of others, and to utilise and build upon 
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their labours. At the same tinle, in science as in 
history, the student should be able to discriminate 
between the results of actual experiment or original 
research, and between facts the accuracy of which 
depends on the testimony of others. Indeed, much 
of the knowledge obtained from books is correctly 
described as ‘ information,’ the use and importance of 
which, however, must not be lightly esteemed ; for, 
by means of such information, the pupil learns a 
great many facts and tnethods of which he might 
otherwise remain in ignorance ; and, if properly 
trained in the methods of scientific investigation, he 
is able, thereby, to add greatly tp his own experience, 
to see things under a new light, to avoid errors, and 
save time and labou/, and in various w^ays to 
reap the benefit of others’ work. Access to books, 
therefore, is invaluable to the scientific student, and 
knowledge so acquired is not to be despised. But 
without attual practice one cannot learn science, nor 
can the teaching of the subject be made to yield 
that rigid mental discipline which constitutes its real 
value in education.* 

What I have said about drawing in elementary 
.schools also apjilies to schools of a higher 'grade. 

* ' Much intcresting.f..:*.l useful information on matters which 
the proper subjects ot^j^nce may no doubt l)e obtained from ‘books 
alone, and the req^ling of such books ought not to be discouraged. 
But the true learning of science cannot be said to begin till the learners 
are taught to use their ownsense#in thesAdy.’*~^tf^/ of Educational 
ComokissionerSf p. 143. 
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The pupils should liave the opportunity 'of further 
pursuing their instruction in this subject, so that they 
may be able to discover any latent talent they may 
possess for art work, and thus determine for them- 
selves their own careers. And modelling should 
form part of the art instruction, for modelling may 
be taught, and succes.sfully taught, to very young 
children. Abroad, the number of technical schools 
in which this subject is taught is very large. In 
nearly every art industry it is considered an indis- 
pensable j>relim'nary training — in metal work of all 
kind.s, .sculpture, pottery, wood-carving, &c. The 
educational value of |his instruction is, no doubt, 
considerable ; and in many of the arts in which boys 
and girls arc likely to be engaged, facility in modeW 
ling, as showing the power of appreciating and 
realising solid forms, is of the utmost service. 

It is important that the humiini.stic elements of 
education should not be omitted from the cufriculum 
of these schools. It is in the combination of literary 
with scientific and practical instruction that many 
foreign schools are so superior to our own. Language 
and literature may be regarded a.s indispensable 
requisites of all higher education. Indeed, I believe 
the educational value of knowing another language 
thaif our own is fully equal to the «sj it may be to 
us in enabling us to speak it or to writer it. Words 
occupy in our mindg a (jiffereat meaning, and bear a 
different relation to the things for which they stand 
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when we Icnow that the same thing may be expressed 
by more names than one. For this reason, but still 
more on account of the undeniable and increasing 
usefulness in commerce and in industrial pursuits 
generally, of a knowledge of modern languages, 
French or German, and, if possible, both, should be 
included in the course of instruction to be given in 
such schools, Sound instruction in English is more 
important in schools in which the curriculum consists 
largely of science and manual training than where 
Latin occupies many hours a week of the pupil’s 
time ; it should include literature, composition, his- 
tory, and economics. As regards the value of the 
study of literature in the future education of artisans 
i S.hink it necessary to add one word, because I be- 
lieve that, apart from the pleasure afforded to the 
pup^il by the power to appreciate the writings of 
great men, and apart from the humanising and ele- 
vating influence which the love of good literature is 
calculated to exercise on the man’s life, there is no 
subject the study of which so well serves to stimulate 
and develop a boy’s imagination, to fill his mind 
with noble impulses and high ideals, and thus to 
beneficially affect his modes of thinking, his habits, 
and his works. 

So far, th^'r *"course of study I have suggested 
would be common to all pupils of these schools. But 
beyond this point, in ull large sehools, particularly in 
great commercial cities, such as London, Liverpool, 
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Birmingham and Manchester, the principle? of bifur- 
cation might be introduced, with a view of giving to 
the school a commercial as well as a technical charac- 
ter. Boys who have oj)portunitics of entering com- 
mercial houses, or who show any sj)ecial aptitiulc for 
languages and business pursuits, should receive special 
instruction in these schools in commercial subjects ; 
whilst the pupils on the technical side, thf)<e who 
e.Kpect to earn their living by the use of their hands 
— and in all our great manufacturing centres tluse 
would constitute the larger class — should have work- 
shop instruction and lessons in machine drawing. 
The practical work to# be done in the shops attached 
to these schools should be further developed, and 
should involve the use of (Jiher tools than those ifsatJ 
in elementary schools. It should give the bo)' some 
really valuable constructive skill, so as to form a 
fitting preliminary to his apprenticeship, linked, 
it has been found that in schools of thes grade, 
in which workshop instruction has been introduced < 
not only have the pupils been eagerly sought after, 
but the period of apprenticeship has been sensibly 
reduced. This practical instruction in the shops 
would vary according to the district in .which the 
school is situated. In our manujj^c^uring towns the 
insfruStion would be general, con?is^ing largely of 
woodwork, and of metalwork at the bench, at the 
lathe, and at the forge. In* other places, practical 
agriculture might be taught. Where a new industry 
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has to be created, the teaching might be specialised 
with the view to a particular trade. In our commer- 
cial cities, the pupils of the technical as well as of the 
commercial department should learn something of the 
technology of the several raw products, the manu- 
facture of which may form the staple industry of the 
place, and the scholars should be encouraged to bring 
specimens to the museum with which all such schools 
should be provided. In girls* schools, the time set 
apart for work in the shops mjght be devoted to 
dressmaking, cooking, laundrywork,* china4painting, 
and other occupations. 

It is in the education of foramen that these higher- 
grade schools arc likely to prove of the greatest bene- 
fK:,* In consequence of^thc extreme subdivision of 
labour, which often condemns a man for the greater 
j)art of his life to the same task, it is becoming more 
and more difficult, in certain industries, to select com- 
petent foremen from the general body of workmen. 

. VVe arc often told that the foreman, like the poet, 
nascitur, non fit ; that he is chosen not so much for his 
superior knowledge or skill as for his innate power of 
influencing others, for his tact, and other qualities 
which mark him out for a position of command. But, 
other things being the same, the better educated 
w'orkman, who been trained in such a pmcAcal 
school as I have described, and who, as a boy, had 
been selected for such Vrainin^^ in. consequence of his 
superior intelligence and skill, would have advantages 
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over his fellow-workpeople which wbuld bring him to 
the froot, and render him more capable and efficient 
than the man who is scarcely in any way superior to 
those whom he directs. 

It might be well in such schools to arrange the 
hours of instruction from 9.15 to 11.15, from 1 1.30 to 
I, and from 2 to 5 ; /.r., six and a half hours daily, 
of which at least three hours should be si)cnt in 
practical work. The school course .should last three 
years, children bcigg admitteo at about the age of 
twelve, (ill the® results of a simple examination, (»r 
on having passed the fifth standard in an ordinary 
elementary school. Jhc course of study on the 
technical side should be practically the same for all 
pupils in the first and .seci^nd years ; but some njii- 
^cialisation might take place in the third year accord- 
ing to the tastes and cajxibilities of the pupils. 

The hours of instruction for the first two years 
might be apportioned .somewhat as fi^lknvs 


Si.l.jca 

• H'..Ufs j^T Wttl. 
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Mathematics and Arithmetic . 

•• • 5 : 5 

Geomtti*/ and Mechanical iirawing 

4j : 6 

Science (Lessons a"d Lal^jr:it<;ry ) 

. . . 51 1 6 

English and Geography 

• - ■ - 5141 

Frgnch and German 


Art (]%awing and McKiclling) 

• ?;> . 4i : 

# 4i j 

Workshop 

Total 

• ‘ 32 ! i 3H ! 
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In the third year about eight or nine hours a week 
would be given to workshop instruction, and an equal 
time to laboratory or art work, according to the apti- 
tudes displayed by the pupils. On the commercial 
side of the school, the time would be differently 
arranged, more time being given to modern languages 
and to commercial geography at the expense of the 
workshop training. 

As regards accommodation, the school buildings 
should comprise a sufficient number of class-rooms, a 
laboratory, a Iccturc-room, and a prc[)r ration /oom for 
chemistry, the same for experimental physics, in- 
cluding mechanics, a school myscum, art studies for 
drawing and modelling, a room for geometrical and 
machine drawing, a master’s room, and the necessary 
offices for administrative purposes, a shop for wood- 
work and a sliop for metalwork, a dining-room to be 
used as a general hall, kitchen, &c. 

In th^e girls’ department there would be required 
a room for needjework and dressmaking, and a sepa- 
rate kitchen for lessons in cookery. 

These schools might frequently be worked in con- 
nectiot\ with thy evening school for artisans, clerks, 
and others. Tlie class-rooms, laboratories, and work- 
.shops, with possibly some additional accommodation, 
might with advantage be made available for e^'enlng 
students. An arrangement of this kind exists in 
many Continental towns, and® is now being tried in 
this country. Here, the day school has been added 
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to the evening schoil, often* with the view pf utilising 
the rooms during the daytime ; but it is important 
that the efficiency of the diiy school, both as regards 
teaching staff and teaching accommodation, should 
not be in any way sacrificed to the ncces>ily of meet- 
ing the requirements of evening students. 

Intermediate schools, such as I have described, 
ought to be placed within the reach of the better 
class of artisans, of foremen of works, small manu- 
facturers, and small shopkeepers. The fees ought to 
be such^as persons in what is called the lower middle 
class of society could afford to pay. Tlu^y should 
not be .so high as to |dace the instruction beyond the 
reach of such people, nor so low as to give to the 
education a too distinctly' eleeimxsynary chariu^ter. 
Considering the prevailing feeling in this country, 
that per.sons able to pay for the education of their 
children should not avail themselves of the institiction * 
given in the public elementary schools, mosi oj these 
intermediate schools of which I am speaking might 
have a junior department attached to them, for the' 
children of parents capable of paying fees in excess 
of the maximum fee chargeable by the School Hoard. 
If intermediate education were under the direction of 
the State, there would be no difficulty in the esta- 
blishment of such schools ; as Schofjl Boards ^ 
throughout the country arc unable to earn grants, 
and at the same time^to m^ke a higher charge than 
9</ a w'eck, a difficulty presents itself. For the cdu- 
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cation given in these schools would be largely sought 
after by parents willing and able to pay higher fees, 
and it would be in opposition to the best interests of 
the school to exclude this class of children from its 
benefits. The admixture of the poorer, but in some 
cases more gifted, children of public elementary 
schools with other children having a higher standard 
of living, and occupying a somewhat better position 
in the social scale, would tend to improve both classes 
of pupils, and would gfve a good^ tone to the school 
work. 

In what way the means may be found for the 
establishment of these schools ^yithout State aid, it is 
difficult to say. If any endowments still exist which 
w^r^ originally intended tp provide elementary edu- 
cation, now no longer needed, for poor children, they 
might be utilised in this direction. Private generosity 
mighf step in and help to set such schools afloat, as 
has been Klone in the case of some of the existing 
middle schools for boys. Again, some of these 
schools might adapt their curriculum to the require- 
ments of the industrial classes, and help to fill up this 
great lacuna in our educational system. But if no 
ertdowments can’ be found available, if public* enter- 
prise will afford no aid, and if existing schools con- 
' tinue to cling to*" ^*e traditions of the past, then** I 
think it will become necessary for the School Boards, 
or other local authorities, V> provide suitable instruction 
for the selected children of the public elementary 
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schools ; and if, as certainly will happen, •the children 
of a somewhat wealthier class avail themselves of this 
rate-aided teaching, it seems to me that it is better 
that a few persons who can afford to pay should 
accept eleemosynary’ instruction, than that hundreds 
and thousands of promising children should go with- 
out it. But both on moral and on social grounds, 
and for the assistance that would be thus afforded in 
the maintenance of these schools, it would be well if 
the maximum .school fees in tiie.se higher elementary 
schools^ could 00 raised from 3^. to Gi". or 8x. per 
month. It may be said that I have grouped together, 
without distinction, Jiigher elementary and middle- 
class schools. I have done so because I can see no 
reason, beyond one resting on very insufficient !^:>^'al 
* grounds, to separate them. Such .schools might be 
made to serve for those who can, and cannot, afford^ 
to pay for their own education. The School lioard 
or local authority should be empowered tef j)ay part 
or the whole of the fees of the dperving children 
drafted by competition into the higher schools ; and, 
in certain case.s, the most needy of the children should 
receive scholarships to help iow’ards their maintenance, 
and UJ compensate their parents fOr the lo.ss of the 
children’s early earnings. These scholarships might 
ix^ofc rising value— say 12/. for ^‘^rst year, 13/. for 
the second, and 1 5/. for the third year. ,The expenses 
of the maintenance o( schc^ls having no endowment 
would be defrayed partly by fees, partly by the grants 
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obtained from the Science and Art: Department, and 
by funds provided out of local rates for technical 
schools. 

From what I have said, it will be seen that I am 
inclined to a^rce with those persons who consider 
that this higher instruction should be given in sepa- 
rate schools, into which the selected pupils of the 
ordinary elementary schools would be drafted. It 
must be remembered that the necessary teaching 
appliances in intermcdiale schools such as I have de- 
scribed are somewhat costly, but tliat, when they arc 
adequately provided, they serve for the education of 
a larger number of children than arc likely to be able 
to avail themselves of such advanced instruction in 
atv' pne school. Indeed, one such school would serve 
to gather together the more promising pupils from 
twenty-five or thirty of the surrounding elementary 
schools of a lower grade.* Moreover, I think it a 
waste of national strength to ovcr-educate, at the 
country’s expense, the dullards of a school. There 
must be hewers of wood and drawers of water to the 
end of time. What we have to sec to is that, whilst 
we send out into the world, adequately equipped with 

w 

' ‘ Wc are of opinion that in any school district where the popu- 
lation, within a radiusa/jf tt%o miles, amounts to 10,000, there should 
be such a higher elemejfiliUry school, or a higher department aMarfiied 
to an ordinary elt:mentary school, with a curriculum limited to chil- 
dren up to fourteen or fifteen years of age. In more populous districts 
these schools should be increased .* — ISinorily Report of Education 
Commission, p. 308. 



Selection of Scholars fS; 

knowledge, the rank and file of our thildren, to 
occupj/ the lower rungs of tlie great industrial ladder, 
\ve lose no opportunity of selecting the children of 
special aptitudes and brighter intellects, and of train- 
ing them for higher posts, so that there may not be 
lost to the industry and commerce of our country, 
which so greatly needs their aid, a spark of genius 
nor a stroke of skill. 

Of schools giving an education somculiat on the 
lines that I have in^licated there arc some few cxam[)les 
in Grc^t Hritun. Of these, one of the most successful, 
perhaps, is the upper department of the Central School 
at Sheffield. This .school has nearly 800 pupils, and 
the total cost of maintenance is very little more than 
3,000/. a year. Manchc.'^er, Birmingham, No^ti^ig- 
ham, Bradford and Keighley, and other towns have 
schools of diffierent grade.s, which arc intermediate 
between the Elementary School and the TcJhmcal 
College; but many of these suffer from ^ want of 
funds which prevents their free ^Icvelopmcnt, an(| 
they find their course of study fettered by the con- 
ditions under w'hich alone grants may ])c earned fn^m 
the Education and the Science and Art Departments. 
In Lobdon, we have the United Westminster School, 
and the Cowper Street School, which latter may be 
regarded as the pioneer of micfSlc schools, affording*^ 
to its pupils the opportunity of specialising their 
studies with a view t» commercial as well as to tech- 
nical pursuits. 
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But the Best examples of these schools are found 
abroad, and particularly in France, where a very 
complete system of higher elementary education 
exists. 

In France, nearly every large town has its kole 
primaire supkkure, in which the instruction is gra- 
tuitous, and is organised on lines very similar to 
those above indicated. A full description of these 
schools will be found in the Report of the Royal 
Commissioners on Technical Instr,uction.‘ In most 
of these schools nine hours a week arc given to 
literary instruction, including the French language, 
nine hours to scientific instruction, four hours to 
modern languages, three hours to drawing, four hours 
to W(frksh()p practice, and one hour to singing. One 
of the first founded was the Ecolc Murtinicre at Lyons, 
to which reference has already been made.* In Paris, 
there are the E coles Turgot, Colbert, Lavoisier, Say 
and Arag(f', attended by 3,163 pupils. A more recent 
school of a somewhat similar kind is the Ecole Pro- 
fessionnclle Municipale of Rheims. This school was 
established in 1875, in order to impart to the youths 
of Rheims specij^^l knowledge of their own manu- 
factures, and to train them for the requirements 
of trade and commerce. The leading industries of 

' For later parti<a>lars, and in some cases fuller statistics, seethe first 
part of a Rtf^rt <m Ttihnkal EdunUion in Europt, by J. Schoenhof, 
Washington, i$S8. 

* Sec Chapter III., p. 58. 
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Rheims and of the neighbourhood are ‘the woollen 
trade,. the wine trade, and commerce generally. The 
technical instruction has special reference to these 
occupations. I'he school contains, in addition to 
the ordinary lecture theatres and class-rooms, good 
chemical laboratories, weaving and spinning shed.s, 
fitted with machinery of the most recent construc- 
tion, workshops for wood and iron, furnished with 
a steam-engine, and with the necessary hand and 
machine tools, agd rooms T^r drawing. The boys 
are nqf admitted under twelve years of age, and 
are required to pass an elementary examination, 
or to produce the Ipaving certificate of the primary 
school. 

The school consists of^three dcpartments -a^c^h- 
nical, an agricultural, and a commercial department. 
In the technical and agricultural departments thc^ 
course lasts three years, and during the fir?t two 
years the instruction is the same for alh whikst in 
the third year the workshop and kiboratory tcachin}^ 
i.s specialised according to the recjuircments of the 
pupils. For the agricultural pupils, there is a special 
chemical laboratory', in which pupils of the third year 
study^he chemical composition of earths, waters, and 
of the principal food -stuffs, 
r* The school buildings consist principal build 
ing facing the street, which contain^ the ordinary 
class-rooms, drawing-foom%, and offices, the museum 
and the weaving workshop. In the rear, arc two 
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wings, 120 fbct by 33 feet, one of which contains the 
engineering workshop and the other the chemical and 
physical laboratories and lecture-rooms. Besides the 
laboratory for agricultural pupils, there are two others 
with places for 80 and 50 pupils respectively. Before 
the passing of the Public Elementary Education Act 
of 1881, the fee for day pupils was 4/. a year ; but 
since 1881, the instruction at this school, and at all 
other similar higher elementary schools in P'rance, 
has been gratuitous. 

The school has accommodation for. 100 bfi)arders, 
who arc charged 30/. a year ; but there are about 
forty bursaries, which cover tha expense of boarding 
and provide free education. According to the 
BiiLlgct for 1884-5, the annual expense of mainte- 
nance was 2,698/., of which 1,880/. was contributed by 
,thc State, the remainder by the municipality. The 
erection and equipment of the .school co.st about 
24,000/. ' 

, P'rom the subjoined time-table it will be seen that 
in the industrial department a large amount of time 
is given to drawing and workshop in.struction, and a 
corresponding nujnbcr of hours to modern languages 
in the commercial department. Latin is not thught ; 
but three hours a week are devoted to Spanish, which 
is seldom or never Jaught in any of our own scko( 91 s 
although it is»scarcely less useful to the mercantile 
traveller than German. •The importance of manual 
training, as a part of general education, is recognised 
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by giving two hburs a week to it in the commercial 
section. The hours of instruction arc much longer 
than would be tolerated in an English school ; but 
it must be remembered that workshop instruction 
affords a distinct relief to purely literary teaching. 
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CHAPTER VI. 

A FOREIGN INSTANCE OF SCHOOL SYSTEM— 
EDUCATION IN BAVARIA. 

As an example of school organisation jn Gcripany, I 
have selected the Bavarian system — not because it is 
better than the school systems 0/ Prussia or of Stutt- 
gart, with which it has many points in common, but 
bctaii.sc it has been less frequently described, and 
presents a fairly complete system, well adapted to the 
jieeds of an iiulustrial people. 

Tlie first thing that strikes the observer in com- 
paring Gefman and English education is the better 
organisation and^ gradation of the foreign schools. 
What the Germans call Schuhvesen scarcely exists in 
England. This is mainly owing to the fact that for 
many years education in Germany has been under 
State control, whereas in England it is only rc'cently 
that the State has, to any considerable extent, inter- 
<iered with the cdiga\ion of the country ; and •even 
now, that interference is restricted to the instruction 
in elementary and evening schools. There are, of 
course, advantages both in the systems of Germany 
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and of England. Where the schools are all under the 
supervision and the direction of the State, improve- 
ments are more readily introcJuced into the methods 
of instruction than where no such control exists. On 
the other hand, the freedom of instruction and the 
great variety in the tyi)es of schwls which we find in 
England# present features which arc favourably re- 
garded by those who are compelled to work in accord- 
ance with a rigidly defined programme. Nothing, 
however, is more^, difficult tnan the endeavour to 
classify, Knglisli .‘ chools. As regards the elementary 
schcx)ls, there is, of course, no difficulty, because they 
are all organised on the same plan; but as soon as we 
proceed one step higher in the educational ladder the 
difficulty of presenting in ,1 tabular form the wfriftus 
grades of secondary .schools is very considerable. On 
the other hand, it must not be supposed that aldv»u.i h^ 
our secondary education is free from GovcrnnieMi < on- 
trol it is therefore wholly unfettered by c?fternal in- 
fluences. Of late years, the universitje have assumed,! 
to some extent, the position occupied by the Govern- 
ments of foreign countries. Secondary education in 
England is very' much influenced by the examina- 
tional systems of the universities, and the necessity 
of preparing pupils for the d'ffcrent ^t^cal and matri- 
culUtwn examinations limits free jjaching almost as 
much as State inspection. Indeed, I «m not certain 
but that the Germans woufe prefer that the general 
outlines of their instruction .should be defined by a 

0 
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superior authority, than find themselves obliged to 
prepare pupils for various examinations and judged 
to a very great extent by the results. But where 
the foreign system seems to me to be undoubtedly 
superior is in the closer definition of the objects which 
each school endeavours to fulfil. In England, social 
distinctions have more reference to the classification 
of schools than the relation of the teaching to the 
I future career of the pupil. This is not so on the Con- 
tinent. The consequence is that in England nearly 
all schools, except the primary, aim at teaching the 
same subjects, and have a very extensive curriculum, 
adapted to the requirements of pupils with very dif- 
ferent objects in life. Where all the schools are con- 
trblfcd by one central autiiority this is not the case, 
and whilst the number of subjects taught in each ' 
‘ sch()(^l is more restricted, the curriculum is made to 
depend upon the age at which the pupil leaves, and, 
to some extent, upon his future career. More time 
can thus be dev«ted to each subject, and the teaching 
is more thorough. 

Another defect in our own school system, 
arising from wivit of organisation, is that different 
schools, which ought to aim at educating different 
classes of pupils, qverlap ope another in their aims 
and objects, andl’are with difficulty distingui?shiible. 
Parents, confjequently, in selecting the school to 
which they shall send ffieir ^ns, are less influenced 
by the kind of education which that school provides 
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than by the social position of the pupils attend- 
ing it. This overlapping of instruction increases 
the expense of scho61 teaching quite as much as it 
lessens itfj efficiency. Moreover, modifications in the 
system of instruction and in the methods of teaching 
are less readily adopted where schoolmasters arc com- 
pelled t(f follow rather than to lead public opinion, 
and educational progress is less rapid than when a 
central board guides and controls it. 

In Germany, lc :hnical instruction commenced with i 
the highest arfd not with the lowest grade of educa- ; 
tion. Its influence has spread downward.s. The first 1 
persons technically educated were the masters and ^ 
not the men, and the first efforts of the State were 
directed towards the csta*)lishment, as separate ^n- 
stitution.s, or in connection with the universities, of 
special schools for teaching the higher branchcj- of* 
science and the application of science to industry. 
The Germans believed that the best way of improving 
the technical knowledge and skill tf the intelligent^ 
workman was to commence by educating those who 
had to guide and direct him. 

There is probably no country in the world in 
which national pro.spcrity has been so clearly indebted 
to education as in Germany. ^Generally, education 
follbvf^, and at a great distance, ’iiocial changes, bui 
the Germans owe it to the wi.sdom of their rulers that 
this was not the ca.se in their own country. The 
great expansion of the empire, and the growth and 
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development of native industries, are largely due 
to the excellent system of education which they have 
gradually established. 

When Germany was divided into a number of 
petty states, and its political influence counted for 
little, it was regarded as the natural home of the 
schoolmaster and the professor, and the excellence 
of its educational institutions attracted students from 
all parts of Kurope. Few persons then realised the 
influence which the increasing culture of the people 
would, before long, exercise on the dcstinios of the 
nation. The different states of Germany were at that 
time constantly endeavouring 4o rival one another 
in the excellence and perfection of their schools and 
cdil^ges. In the place c'f a land-greed there was 
a culture-greed. The di.stinguishing feature of the*" 
tcachjng in all their schools was thoroughness — a 
feature which had its effect not only on the intellec- 
tual but also on the moral character of the people. 
To the lessons learnt in school has been due much of 
the assiduity, the pcnsevcrancc, the devotion to duty, 
and the power of work, which have enabled Germany 
to succeed as a nation, and individual Germans to 
prosper in competition with foreigners in nearly all 
parts of the wo^Id. ^ 

A typical exaljnplc of the organisation of Gert’nan 
schools is presented in the school system of Bavaria 
This .system is well illuivrated in the city of Munich 
which contains specimens of nearly all the differeni 
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schools existing throughout the country. I first 
became acquainted with the Bavarian system of edu- 
cation during a visit paid to Munich and Nuremberg 
in the spring of 1882. in company with my colleagues, 
the members of the Roj’al Commission on Technical 
Instruction. At our request, Dr. I^auernfeind, the 
Director tof the celebrated Polytechnic School of 
Munich, prepared for us the annexed diagram (.sec 
p. 199), which gives a general view of the Bavarian 
school system. During the spring of the year 1887 
I again visited l^avaria, with the view of verifying 
and supplementing my former experiences.’ 

The population «f Bavaria is about 5,420,cxx>, 
and in 1885-86 there were 7,131 elementary schools, 
attended by 855,463 children, or two in fifteen oi* the 
population. The population of Munich is about 
262,000, and it contains twenty .schools, the average^ 
attendance at which is nearly 28,000 children, or one 
in nine of the entire population. The sifiallcr pro- 
portion in the capital is due to ^lu* fact that in 
Munich, a larger number of children arc privately 
educated, or leave the elementary schools at an 
earlier age to attend some higher school. The or- 
dinary elementary school age is between six and 
thirteen. The education is compulsory and nearly 

**Many of the statistics contained in thi chapter have Ijcen taken 
from Du Ergebnissc *kr Unterrichti- Statist ik fur mat Schuijahr 1884. 
85, by Carl Rasp. For later facts and other suj^cslions I am indebted 
to Dr. Bauemfeind, to Mr. Drummond, H.M.’s Charg^ d’Affaires, 
and to Mr. Cadogan, Secretary to H.M.’s Legation, at Munich. 
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everywhere gratuitous. The cost "is borne partly by 
the State and partly by the locality, and amounts to 
about 640, OCX)/, a year. 

By reference to the diagram, in which the age of 
the pupil is indicated by a scale on either side, it will 
be seen that children leaving the primary school at 
the age of thirteen pursue their studies in a ‘ fontinua- 
tion school,’ which they must attend for three years 
and may attend for five years. These continuation 
schools are held on the evenings of the week days and 
on Sundays and holidays. The instr\iction consists 
of the same subjects as are taught in the primary 
school, further continued, in addition to elementary 
science, bookkeeping, and what may be called indus- 
trial drawing.* In i88$-8(), throughout Bavaria there 
were 244 such schools attended by 26,645 students, in 
which i,3(X) teachers were employed. In Munich only, 
the attendance in these schools averages 3,907 yearly. 

Besides these continuation schools, which are 
^known as Gewerbliche Fortbildungsschulen, there were, 
in the year 1884-85, 550 LandwirtJischaftlichey or 
agricultural continuation schools. In these schools, 
the subjects of ordinary elementary instruction are 
continued ; and, in addition, lessons are given in 
various branches of agriculture, and in matters re- 
'^lating to the rearir^'bf cattle and to farming ©pwra- 

♦w 

> • Boys desire to learn what be of use to them. Give them, 
it is said, drawing, modelling, book-keeping, and the like, and they 
will attend the evening school .’— Commission Heportt p. 163. 
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tions. In some of these schools coursjjfi ( 5 f instruction 
are given during the day The rfumber of pupils 



UNIVERSITY 

FACULTIES. 

A. Theology. 

B. Jurisprudence. 

C. Cameralistic. 

D. Medicine. 

E. Philosophy. 


POLYTECHNIC 

DIVTSION.S. 

F. (lencral. 

G. Enginciring. 

H. Architecture. 
I. Mechanics. 

K. Chemistry. • 

L. Agriculture. 


TECHNICAL COL- 
LEGE DIVISIONS. 

M. Mechanics, 

N. Chemistry. 

O. Building. 

P. Commerce. 


attending these schools in the session 1884-85 was 
9,961, and the number of teachers was 899. In very 



20S) 


Industrial Education 


few localities is any fee charged for attendance, the 
whole amount of fees received in one year not 
exceeding 26/., against an annual expenditure of 
6 , 977 ^. 

The elementary schools are attended by the great 
majority of the children of the country, be the social 
position of their parents what it may ; and ««the idea 
that such schools are for the children of the^dor 
only, and that those who contribute most to their 
support have no right to take a^lvantage of them, 
certainly never occurs to a German^mind. They are 
essentially Volksschulen, or people’s schools. Many of 
those who are intended for higher education leave the 
elementary school at the age of ten, and proceed to 
kcalschuh. Into thi,s school they are only 
admitted on passing an entrance examination. The 
fees are about twenty-five shillings a year, but a large 
number of the children arc admitted at half-fees or 
quite gratuitously. In Bavaria there are about forty- 
six such .schools, ip thirty-four of which the course of 
study occupies six years, and in twelve four years- 
Besides these, there are the private schools of the 
same kind. The children enter at the age of ten, and 
leave at the age of fourteen or sixteen. The bourse 
of instruction comprises German, at least one other 
Ciodern language, tvclence, mathematics, geography 
and history, anc^ drawing. Latin is not taught, nor 
is there any workshop ii>"truction. They are dis- 
tinctly higher-elementary schools, giving that kind of 
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general instruction which will be most useful to those 
who will enter manufacturing or commercial life at 
the age of sixteen, or who may be preparing for a 
course of technical instruction with a view to some 
higher post in industrial works. 

The only school of this type I visited was situated 
in the Eiicnmanns-strassc, and contained about seven 
hundred pupils, divided into six classes. The school 
is well provided with apparatus for practical scientific 
instruction. It ha^ a good *c!iemical laboratory, in 
which of .the fifth and sixth classes receive in- 
struction for about three hours per week. There is a 
good lecture theatre, with a preparation room attached 
to it, and a private laboratory for the master. One 
or two rooms were occupied with collectioiv iof 
^scientific objects. There is a mineralogical museum, 
apd a well-arranged cabinet of physical apparatus, 
besides the apparatus needed for chemical instrJetiun. 
The lessons in physics con.sist almo.st exclusively of 
oral teaching in the lecture theatre, illu.stratcd by 
experiments ; the note-books of the pupils being 
carefully examined and marked by tlie instructor. 

Laboratory instruction in physics, in which the 
pupils "themselves are exercised in practical work 
had not, at the time of my visit to Germany, been 
intUftduced into any of the schofifri The class-room^ 
of the school are well supplied with piaps, diagrams 
of mechanical and physicaik apparatus, as well as of 
the different parts of plants and insects.- • The teach- 
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ing of natural fiistory forms an important feature in 
the school curriculum, and is illustrated by an excel-* 
lent collection of models of flowers. Besides these 
diagrams and models, which are freely employed as 
aids to the teaching given in this school, part of the 
courtyard is used as a garden, in which plants are 
grown to illustrate the botanical lessons. 4may here 
mention that the teaching of botany is an essential 
part of the scientific instruction given in nearly all the 
Reahchtilen of GermanJ', and precedes the teaching 
of physics and of chemistry, as exercising the^ observ- 
ing rather than the reasoning faculties of the children. 
Similar schools in Berlin, one^of which I recently 
visited, arc supplied once or twice a week from the 
R(jyj^l Botanical Gardens^ with fresh specimens of 
flowers for the instruction of the pupils. In the^ 
Munich school, natural history is taught to the pupils 
of thd second and third classes, physics and chemistry 
to those (^f the fourth, fifth, and sixth. 

The standard of mathematical teaching in these 
Real- Schools is high, and the teaching of geometry is 
facilitated and rendered more directly serviceable to 
the pupil by not insisting on the use of Euclid as a 
text-book. In tlie school I am describing, there was 
a good collection of models, illustrating the different 
<^^eomctrical form^i^^wd the intersection of suffa^:es. 
Geometry is taught together with drawing, so as to 
prepare the way for the teaching of mechanical draw- 
ing, excellent, specimens of which were submitted to 
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us. There is also in the school a good* studio, fur- 
nished with casts, in which the pupils receive instruc- 
tion in freehand and in model drawing. 

In the year 1884-85, the total number of boys 
in attendance at these schools was 8,076. 

By reference to the diagram it will be seen that 
pupils leaving this school at the age of sixteen arc 
admissible, and some of them proceed, to the Tech-, 
nical College, which is known in Bavaria by the name 
of Industrie- S chill c. The iiulnber of students for the 
session j 8.83-84, in the four technical colleges found 
in Bavaria, was only 370, the school in Nuremberg 
being the best attcnd«;d. The total annual cost to the 
State for the maintenance of these schools is about 
ll,3CX)/., the cost of the (jducation of each sti^lint 
'*being about 30/. a year. This corresponds very nearly 
with the cost of the education of the day students of 
'the Fin.sbury Technical (.’ollege. 

The aim of these schools is to enable th|t students j 
to obtain a practical education, less theoretical in^ 
character than that given in the universities or at 
the polytechnic schools, which shall fit them to' 
enter upon commercial or industrial work, with a fair 
chance of immediate employment, and of obtaining 
steady promotion in their careers. Those students 
wh^ iire not admitted by exhibitions pay an eit^ 
trance fee of four shillings, and thirty six shillings 
per annum, or twenty-two rshillings for the half-year. 
The school course lasts two years. T-kere arc four 
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divisions, according as the student is intended for 
engineering, chemical, building, or commercial work. 
Like all the educational institutions of Germany, the 
school is well provided with apparatus, specimens, and 
collections. It contains a room replete witK mechani- 
cal models of nearly every description, including 
pumps, valves, steam-engines, and hydraulic appara- 
tus, beautifully constructed and showing the working 
of the different parts. There is also an art studio, 
well fitted with casts ; ^ana screens are carefully ar- 
ranged between the windows so as to. produce proper 
effects of light and shade. A point worthy of note is 
that the smaller casts arc kept .in cabinets with glass 
doors until they arc required for use, so as to prevent 
th^iw being discoloured b)\dust, which often interferes 
with the student’s perception of natural shade. In^ 
this college considerable attention is paid to the 
'teaching of mathematics and of machine drawing ; 
and in the chemical laboratory, besides quantitative 
and qualitative analysis, the students spend a large 
'amount of time in synthetical chemistry, and the 
museum attached to the laboratory contains a number 
of substances prepared by the students. 

A special feature of the instruction irt these 
colleges is that given in the workshops. Workshop 
^^fiistruction has ‘ of late years been giye»» m 
the technical st^hools of Germany, and the opinion is 
still very generally held ^throughout Germany that 
practice in ti\c use of tools is best commenced in the 
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commercial works, and that the period devoted to school 
education should be wholly occupied in the teaching 
of principles. ‘ Die Praxis,* they tell us, ‘ kommt ; 
bald genug.’ There is, however, a gradually increas- i 
ing tendency to adopt the opposite view ; and the 
importance attached to'wnrk^d^op w n t ructinn in other 
countries notably in France and in the United States, 
is not without effect on Gennan educationists. In 
Austria, workslu)]) schools arc numerous, and in 
Rhenish Prussia ^ic number of such schr)ols is 
increasing. • 

In ca«eh of the four technical colleges of Bavaria 
there arc workshoji^. In the Munich school, the 
workshop is fitted with thirty-six vices, two planing 
machines, ten lathes, two^ upright drills, the pmer 
being supplied by a two horse-power ga.s-cngine, and 
a six horse-power steam-engine. The instruction i.^ 
obligatory on all students in the engineering section, 
but is voluntary for those in all other divisions. Each 
student has his own box of tools, wl^ich is fitted to the 
wall above the benches and kept under lock and key. 
The steam-engine is tended by the students, each one 
taking charge of it for a week at a time. The work- 
shops *are under the direction of a practical scientific 
mechanic, and no extra fee is charged for this kind of 
training. Many of the machine: used in the sho[& 
have been made by the students. ^ 

The opinions which received from different 
authorities, as to the value of these schcx>ls, varied 
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very much. More than one of the professors of the 
university attached very little to the instruction. On 
the other hand, the testimony of managers of machine 
works in Bavaria, who had had the opportunity of 
testing the results of the training given in these 
Industrie-Schulen, is very much in favour of the 
education they provide. An English foreman, en- 
gaged in the works of a large machine-maker at 
Nuremberg, referred to it in the highest possible 
terms, and distinctly stated tha^ he gave a decided 
preference to boys who had received durii^g their 
school course some amount of workshop instruction. 
We ourselves came to the coaclusion that in those 
technical colleges in which workshop instruction 
foitived a part of the curri(iiilum,thc machine drawing 
was generally much better than in other schools, where^ 
no such instruction was given. 

In Bavaria, as in other parts of Germany, are 
found a ©umber of schools especially intended for 
the instruction of apprentices and workmen engaged 
in different branches of the building trade. These 
schools arc known as Baugewerkschukn, The schools 
are open during the winter months only, from 
November to March, when, owing to the prevailing 
frosty weather, all building operations are to a great 
Extent suspendedi* In Bavaria there arc fivff iMch 
schools attended by 650 students. For admission 
into these schools the pufils must be at least sixteen 
years old, jntd must already have had two years’ 
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practical experience at some branch of the trade. 
The course of instruction lasts four semesters, and 
includes German, arithmetic, book keep in jj, mathe- 
matics, freehand dravvinjj, elementary science, model- 
ling, stcreotomy, the principles of building construc- 
tion and of architecture, the nature of builtling ma- 
terials, &% ‘At the schools in Munich and Nuremberg, 
examinations are held, to which all students who 
have completed their four years’ course arc admitted. 
Although the inst^^iction given in these schools is 
mainly theoretical, it is distinctly professional, and is 
specialised with a view to the exact recpiircments of 
those who receive it. .The instructors are, in all cases, 
practical men thoroughly acquainted with the subjects 
they profess to teach. 

Besides these schools, in which the instruction is 
more or less of a general character, there are found iit, 
Bavaria \g Fachschulen, or special trade schools, with 
an attendance of 2,923 students, Som# of these 
approach most nearly to the appr(;nticcship schools^ 
of France and to the trade schools of .Austria. They 
include schools for instruction in weaving, pottery, 
wood-carving, brewing, and in drawing, painting, 
and mcxlclling. 

In Bavaria, children who arc intended to receive 
a higher secondary education, ^^hjlh shall extend to** 
the age of eighteen, leave the primary .,chool at nine 
years of age and enter a firv^l-grade classical school, or 
a modern school. These schools, to wWch reference 
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has already been made, constitute a characteristic 
feature in German education. It is pre-eminently, 
perhaps, in secondary education that the Germans 
have been for so long a time in advance of all other 
people. The late Mr. Matthew Arnold, in his ‘ Higher 
Schools and Universities in Germany,’ published in 
1868, first made us fully acquainted with tjjje sy.stcm 
of instruction adopted in these schools. The organisa- 
tion of these secondary schools is the subject of con- 
stant discussion in educational journals and in educa- 
tional societies in Germany ; and in no two^states is 
the system of instruction pursued absolutclj^ identical. 
The question as to the age at which Greek should be 
commenced determines to .some extent the character of 
thcinstruction given in thc^sc .schools. In Bavaria, the 
:lassical and the modern secondary school are respec^^ 
Lively known as the Himanistic-Gymnasium with 
Greet', and the Real-Gymnasium without Greek. In 
the fonnyr, as will be seen from the diagram, the 
study of Greek Ls commenced at the age of twelve. 
The three junior forms, in which Latin only is taught, 
arc common to both schools. The advantage of this 
system is that the child is not required definitely to 
choose between the litcrarj^ and the more scientific 
education until he shall have reached an age at which 
"his taste and aptikxdfc can be more readily detcncttined. 
If he has already entered the Gymnasium, where 
Greek is taught, he can l%>ave it at the age of twelve, 
should his parents desire him to do so, and continue 
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his studies in the Real-Gymnasium, where he will 
pursue his Latin, but will learn no Greek ; and if he 
has entered, in the first instance, a Real-Gymnasium, 
he can pass out of it into the classical school, without 
any break whatever in the continuity of his studies. 

It is interesting to note that the head masters of three 
of our p^rK:ipal public schools have issued a circular 
bearing date July 1887, in which they suggest that 
Greek shall not be taught in the preparatory school, 
ox Pro-Gymnasium, yL\A shall n >t be begun before the 
age of twelve. . 

The Real-Gymnasium corresponds very nearly 
with the modern side^Df English public schooKs. At 
one time, there were six schools of the Real-Gym- 
nasium in Bavaria. Jhit, owinjf to the gr dhal 
falling off in the attendance, the number of these 
schools has been reduced to four, in Munich, Nurem-, 
berg, Wurzburg, and Augsburg. In the year 1884, the 
number of pupils in these four schools had** fallen as 
low as 426, the reason assigned Ix^ing, that the leaving 
examination from these schools does not admit the 
pupils to any one of the four professional faculties of 
the university A, B, C, or D, in which, of late years, the 
attendance has considerably increased. The cost to 
the State of the maintenance of these schcxds for the 
yeatr>i^84 was about 9,600/., 01 o/or 21/. per annum"' * 
for each scholar. On the other hand, the attendance 
at the humanistic or clas ical .schools has of late 
increased, and is very large in proportion*To the popu> 
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lation. Some of the Gymnasia have not their full 
complement of classes. These are called Pro^Gym- 
nasia^ or preparatory schools. They have only the 
five lowest classes. Of such schools there are 44 in 
Bavaria, with an attendance roll of 3,089 pupils. Of 
complete Gymnasia with nine classes there are 33, at 
which the attendance for 1884 was 14,069. ^ Many of 
these classical schools are supported, as in this country, 
from funds derived from ancient endowments. But 
the State contributions to the maintenance of the 
schools amounted in 1883-84 to 109,000/., thcN cost of 
the education of each pupil being about 10/. per 
annum. 

Of the entire male population of Bavaria, 2,639,242 
(ETe6cmber 1885), about 3^,646 are receiving a secon- 
dary education in one or other of the schools already ' 
referred to, in addition to those who are being educated 
in the specially commercial schools. 

Thcrc5. cannot, of course, be too much variety in 
the different classes of schools, provided their aims 
and objects are well defined, to which parents may 
send their children ; and for this reason it is well that 
the Rcai-Gymnasium should exist side by side with 
the more strictly classical school. But there can be 
little doubt that, if any really valuable instruction is 
"to be given in Lifiifi, the time devoted to it*^f.» the 
Real-Gymnasinm must be such as seriously to interfere 
with the requirements of ''mathematical and scientific 
teaching; afid the practical teaching of science de- 
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mands more time than can be given to it if I^tin is 
to form part of the school curriculum. For this 
reason, in Prussia and in the northern states of Ger- 
many, the^ curriculum of the Rctilschulc, in which no 
Latin is taught, has been extended, and additional 
classes have been added to it, so as to make it cor- 
respond ift grade with that of the classical and modern 
schools. Schools of this kind, in which there are ten 
classes, as in the Gymnasium, arc found in Berlin 
and in many other, cities in Germany ; and it is 
probabli that the distinction between a literary and 
a scicntifiif training will gradually become more and 
more pronounced, ami the choice will lie mainly 
between the training of the classical and of the purely 
scientific school. The figures above c^oted show tliat 
this is likely to be the case, and as science comes to 
be more practically taught, the ncce.ssity of lightening 
the curriculum of modern schfX)ls by the omission 
of Latin will be more generally recognisetf? In the 
Bavarian system of education, the RtahehuU has not 
a full complement of classes, and is distinctly of a 
lower grade than the Realschukn of North Germany 
generally. Indeed, it is intended mainly for those 
children whose position is such as not to enable them 
to take advantage of the opportunjtieji of the highcr^^ 
educi^n of thp universities or the polytechnic 
school. • • 

In Bavaria, as in othef’ parts of Germany, the 
higher secondary schools are the channels through 
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which students pass to the university or to the 
polytechnic school. The classical training of the 
Gymnasium is still inferentially regarded as the 
highest type of education, and the pupils leaving 
this school with the matriculation certificate are at 
once admissible into any of the several faculties of 
the university or of the polytechnic. But this is 
not so with those who have passed through the 
Real-Gymnasium, which answers to the modern side 
of our public school. The lea ung certificate of the 
Real-Gymnasium does not qualify them to continue 
their studies at the university in the lacukies ©f law, 
theology, or medicine. This is indicated on the 
diagram by the circular arrow which, starting at the 
(gymnasium, ej^.ends from A to L, and, starting from 
the other side, from L to E. 

Before leaving the subject of German secondary 
schools, a few words should be said about comir^ercial 
schools, ^oecausc they occupy a position somdwhat 
(Utside the general school system. In Bavaria there 
ire eight commercial schools, of which the more im- 
portant are at Munich, Nuremberg, and Marktbreit- 
am-Main. Thoce at Munich and Nuremberg I visited 
in 1887. The education is very similar in all. The 
programme of the Munich school clearly states 
that the purpos^' of the school is to ‘ afford' to its 
pupils a higher general education fbr das burger- 
liche Lehen, and a spe^fial preparation for a mer- 
cantile calling;’ and it goes on to show how, by 
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the exclusion of Latin from the curriculum, thorough’ 

ness is obtained for instruction in those subjects 
which exert a great influence on the practical affairs 
of modern life. 

The Munich school has six classes, and children 
enter between the ages of 10 and 12 with the acquire- 
ments of^the fourth class of the elementary school. 
The curriculum comprises mercantile arithmetic, 
bookkeeping, and commercial science. In all the 
subjects of instruction a hhis ‘s given to the future 
mercantile ncc^ls of the pupil.s, and it is mainly in 
this respect that the instruction differs from that 
given in the ordinary AVv^/ schools. 1 cannot say 
that I was favourably impressed by these schools. 
It seems to be an undoubted fact^hat the pjpils 
easily find places in businc.s.s houses, and this accounts 
for the comparatively high fees (7/, ioj. per annum), 
which seem to be willingly paid by parents for the 
education of their children in thc.se .schorls. J^rom 
what I heard, however, and from what I saw of the 
education they afforded, I did not think that these 
schools were likely to increase in number. The 
attendance, however, continues .satisfactory. In 1884- 
85 there were l,iii pupils in theso .schools, which 
is about 3'5 per 1,000 of the male population of 
BaYiMa. 

The German university-is an ins^tiition in many 
respects similar to Univc'sity College and King’s 
* College, London, and to Owens College; Manchc.stcr, 
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but on a much Aiore extensive scale. It corresponds 
more nearly with a Scotch university than with that 
of Oxford or Cambridge. It is at once a teaching and 
a degree-conferring body, with faculties of instruction 
covering the whole area of human knowledge except 
the application of science to the several branches of 
engineering. The University of Munich. consists of 
five faculties — those of theology, law, medicine, philo- 
sophy, and what, for want of a better title, may be 
called the civil service or commercial faculty. The 
philosophical faculty comprises all branches pf what 
is generally understood by philosophy ivopar, in- 
cluding logic, psychology, metaphysics, anS the 
history of philosophy, as well as the whole range of 
thtt f^atural anc^physical sciences. For many years 
past, the science faculties of the German universities^ 
have been more completely organised than those of 
any other country. The University of Munich is 
specially distinguished for its chemical teaching. 
JThe laboratories^ under the direction of Professor 
Baeyer, are very extensive, and have been erected 
by the State at a cost of about 30,000/., and were, 
till very recentl)^^, the best equipped of ail the 
laboratories of Europe. They consist of fouir large 
laboratories for qualitative and quantitative analy- 
sis, and for the v study of organic and incy^nic 
chemistry^ besides several smaller laboratories in 
which teachers and studowts are occupied with ori- 
ginal rescarchi 
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To the chemical laboratories of^the* universities 
Grermany undoubtedly owes much of the succ'ess of 
its manufacturin gindustry. Although the polytech- 
nic institutions are essentially schools for the training 
of those who are intended for technical pursuits, the 
education provided in the universities has exerted 
considerable influence on the development of produc- 
tive industry in Germany. By means of their research 
laboratories the universities have done much to add to 
the sto^ifi^f human knowledge, and to train men in the 
methods of discovery. The legion of professors and of 
subori^lina^c teachers attached to these higher schools, 
all striving to push science beyond its present limits, 
and to force nature to reveal fresh secrets, arc vir- 
tually enrolled in the service of trad^and comnr.'wcc 
Jn chemistry, in physics, in mechanics, and in biology, 
the teachers in the universities of Germany have been 
foremost among those whose researches have Ted 
important discoveries that have material ly> added 
the wealth of the country. Indeed, it is essentially 
the extent and in the general diffusion of die higher 
education, in its accessibility, and in the appreciation 
of its importance by all classes, that the German 
people ^re so much ahead of us. Prussia is .said to 
spend 391,000/. yearly out of taxation on her univer- 
sitie^^^one, and looking to the great development in 
the last few )ifluirs of trade in Germany, there can be 
no doubt that the German, nation has done wisely in 


to, 
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making this ample provision for the higher scientific 
and technical instruction of the people. 

The principal chemists of Germany have been 
trained in the universities, and there has been a con- 
stant rivalry between the chemical teaching of the 
universities and of the polytechnic schools, the former 
being generally regarded as the more adtai^ced, and 
he latter as the better adapted for the training of 
hose who are not intended to be mere analysts, but 
nasters or managers of chemical ^orks. The relative 
idvantagcs of the university and of the poly/echnic, 
as a school for the education of industrial chemjsts, is 
one of the many educational • points which cannot 
yet be considered as definitely settled. Indeed, the 
wHofc questionVf the relation of the university to 
the polytechnic school is full of difficulty, some^ 
♦eminent authorities being in favour of the combi- 
nation of university and of technical teaching, whilst 
others thif k that the study of pure science and the 
:ause of the higher learning would suffer from the 
too close association of the university and the pro- 
fessional school. Into this vexed question I do not 
propose to enter,, but refer my readers to pp. 207-216 
of the first volume of the Commissioners’ Report on 
Technical Instruction, in which the subject is fully 
* 3 iscussed. This ^^IJ- I will say, thkt whilst fSHch a 
fusion cannot in any way affect the efBtiency of the 
technical teaching, provided the supply of funds is 
adequate fof the maintenance of the general as well* 
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as of the special schools, the introduction of a com- 
mercial element into the instruction is likely to alter 
the aim and purpose of what is jjenerally understood 
by university teaching ; and for this reason, if for no 
other, the German system has much to recommend it.j 
At the same time it must be remembered, as pointed 
out in tiiie, opening chapter, that from the earliest 
times professional schools have formed parts of the 
university; and there can be little doubt that if the 
organised knowledge we call science had existed 
eight centuries ago, and if its application to engi- 
nee»ng,4flrchitccture, agriculture, and productive in- 
dustry generally had. been as well understood then as 
now, a faculty of applied science would have been 
added to the faculties of l^w, mediae, and theology 
^ and the technical high school would have been ini 
eluded in the university. 

In Bavaria, besides the University of Munich 
there are two other universities, the one VViirzburj 
and the other at Erlangen. Thc>; are supported b; 
ancient endowments, the incomes fron. which ar 
supplemented by subsidies from the State. In th 
year 1884-85 the sum expended on the three un 
versifies was 104,517/., towards which the Stale cof 
tributed 73,718/. The number of students in th., 
yt£»*l885-86 was 6,341, distribUcf! as follows : 3,835 
in Munich,* 1,580 in Wurzburg, and ,926 in Erlangen. 
Of these, 5,549 were mr^riculated. The attendance 
at the universities is steadily improring. 
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In addition t6 the theological faculties of the uni- 
versities there are in Bavaria seven Lyc^es, or trainin|f 
schools for the profession of theology. These are 
attended by 637 students. In Germany it is not 
uncommon to find ‘special’ schools in some pro- 
fessional or trade subject, in which higher instruc- 
tion is given supplementary to that oft tfie uni- 
versity or polytechnic. The weaving and dyeing 
school of Vienna is an example of such an establish- 
ment. 

In Munich, side by side with the unLversity,^xists 
the well-known polyte c hnic s chool, for instri*ctio« in 
science i n its a pp^ation to industry. This institu- 
tion IS co-ordinate witlTthL' irntvcrsity, and its teaching 
overia^js it in mS^y respect^. Without having seen 
one of thc.se institutions it is almost impossible to 
realise their vast extent, the beauty of their construc- 
tion, th? coqipletcnc.ss of their arrangements, and the 
luxury with^wliich they arc fitted. The provision of 
polytechnic schools in Germany is, however, in ex- 
cess of the present requirements of the people. This 
arises from the fact, that when these institutions were 
first established, Germany was divided into several 
states, tach of which tried to excel the other in the 
magnificence of its schools, and to attract to itself 
tli^^ largest number ••f ^students. These schoolif^ie 
known in Germany by the name of Technical High 
Schools, the word High School being synonymous 
with University. The annual cost of the main- 
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tenance of these*establishments about a quarter 
erf a million of money, and the erection and equip- 
ment of them has cost not less than three millions 
sterling. 

It says much for the desire for higher educa- 
tion in Bavaria, that, although the university and 
the pol>^t<jchnic school exist within a few yards of 
each other in the same city, and although the chemi- 
cal laboratories of the university were, till recently, 
the largest in Europe, the* laboratory of the \x)\y- 
technic was, at th(? time of my visit, fully occupied, 
and^the/iuestion of extending it was under con- 
sidei^tion. The bqilding with its collections has 
cost little less than 200;eoe/.i and the annual expen- 
diture on maintenance is 20,000/VThc institution 
consists of six special sch(X)ls — tnc general school, 
intended principally fc^the training of teachers, the 
civil engineering school, the archif^tura|^chftol, the 
mechanical enginecrin^g school, the chemjeal school, 
and the agricultural school. The jeaving certificate 
of the Real-Gymnasium is accepted as n qualifying 
certificate for admission to the polytechnic , the 
students obtaining a similar certificate from the 
Technical College or Industrie Schulc, which I have 
described, and which they leave at the age of eigh- 
te^n^are also admissible to# t*?" polj^tcchnic. 
course, the, students coming trom^ the Technical 
College or Industrie Schi^J^ bring with them to their 
studies at the polytechnic a different kind of prepara- 
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tion from that of "the students of the modern side of 
the Gymnasium. As represented in the diagram, th€ 
^^ducation given in the former is intended to be com- 
plete and well rounded off, fitting the student at once 
to enter industrial work. The student leaving this 
school has received less general education, less theo- 
retical teaching, and more practical instru#:tipn than 
the student who enters the polytechnic direct from 
the Gymnasium. It is another moot point whether 
students who have received this more practical teach- 
ing arc better or worse adapted to take, advan^,^ge of 
the higher instruction given in the polytechnic school, 
and many educational authorities in Germany are 
strongly of opinion that a broad basis of general 
instcuction is th\; which best enables a student to 
succeed in the higher walks of science ; and some go 
so far as to regret that students from the Industrie 
SchulCy who have received from the beginning a 
different k;nd of training, are permitted, without 
further preparation, to continue their studies in the 
polytechnic schools. It appears that at least sixty 
per cent, of the students of the Industrie Schule 
pursue their education till the age of twenty-one or 
twentj^-two at the technical high school ; and these 
. students, it should be observed, have been three times 
passed through the<ne/e of examination, and \wiiecied 
from their less successful competitors — first, on leav- 
ing the elementary school -to enter the Realschule ; 
secondly, on leaving the Realschule to enter the 
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Industrie Schule\ and thirdly, in (Massing on to the 
polytechnic. 

A special feature of the German technical higL 
school, as well as of the university, is Uje^g^caf 
subd ivision of su ch subjects as engineering, archi- 
tecture, and chemistry, each special branch of the 
subject gheing placed in the hands of a separate 
professor. Thus, for example, there are forty-five 
distinct courses of lectures given in the engineering 
department of the Munich ?lchool, and the number of 
professors wl^o give these courses is eighteen. There 
are,»in ail, 196 different courses of lectures mentioned 
in tfie programme, ajid these are assigned to thirty-six 
professors and thirty-four teachers besides assistants. 
This distribution of teaching amoi^ profcssor(S,ieach 
of whom is specially conversant with the details of 
.some portion of the subject, is in striking contra.st 
with the English system, in which the instruction is 
generally placed under the direction of qnc professor 
as head of the department, assisted by two or three 
lecturers or teachers. Aj nuch c loser specialisation 
of st udy is nc aied in our own institutes for advanced 
technical instruction, if they arc to fulfil the functions 
of a* German Polytechnic Scluxd. • 

The most interesting and important section of the 
]^u«ich Polytechnic is the engj^ecring school. 'PWs 
department consists of numerous rc»oms for instruc- 
tion in mechanical dravvJng, of collections of models, 
and of laboratories for special practical work. It com- 
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prises six large rooms, used exclusively for machine 
drawing, one of which is furnished with lOO tables. 
The machine workshops contain a compound steam- 
engine having complete appliances for registering the 
various degrees of expansion and speed developed. 
Another laboratory is furnished with a testing 
machine, working up to lOO tons, for determining 
the strain and the elasticity of various substances. 
This laboratory has been largely utilised by manu- 
^'acturers and others for flic testing of different ma- 
;crials, both in Bavaria and throughout Germany. 
The total number of students in attendance at the 
Munich polytechnic for the yean 18^7-8 was 733 in 
the winter and 701 in the summer session. The 
attendance previ^^isly had at one time been as high 
as 1,300; the falling off in the number of students, 
due to the completion of the railway system of Ger- 
many and to the general depression of trade, has 
been less in this polytechnic than in many other 
institutions of a similar character. The number of 
students is now again increasing. 

The Director’s annual Report contains a notice 
of the various con{ributions to the advancement of 
Scienefc and Art, made by the professors and their 
assistants, outside their ordinary educational work. 
This notice, given UMd^ r the heading ' WissensclYaft- 
liche und Kiinsterliche Thatigkeit der Trofessoren, 
Dozenten und Assistenten,’ which is a bare index 
to the research-work of the teachers, occupies ten 
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closely printed qtjarto fages of .the * Report for 
1^87-88 of the Munich School. When we consider 
that similar ‘ activity ’ is shown by the professors of 
other polytechnic schools, and of all the German 
universities, we get some idea of the encouragement 
which these institutions afford to the advancement of 
science. 

Of other polytechnic schools, the largest and 
most recently constructed is the Polytechnic School 
of Berlin, which was completed in 1884. It is situated 
at Cha,£lotten^rg, fashionable suourb of the capital, 
and has ^en erected and equipped at a cost of about 
450,000/. This school and the new University of 
Strasburg are probably the most extensive and the 
most elaborately fitted educational institution‘s in 
Europe. Attached to the* Berlin Polytechnic School 
arc sixty-three professors, in addition to several lec- 
turers, demonstrators, and assistant teacher?^ The 
academic session lasts from October 1 till the end of 
July; in Munich, from October 15 to "August 15. 
The fees are low, so that the education is brouglft 
within the reach of all classes of society above the 
poorest ; and for the benefit of these ihe fees arc 
readily remitted, and scholarships are provided.. P'or 
a single course of one lecture per week, the fee is five 
shillings for the session, and Jlfrjee* shillings for the 
corresponding exercise class. 

Side by side with the polytechnic, o*- school ol 
applied science, is found in very many of the largesi 
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^rerman cittes l^ie indust ^l art / school, or Kunst- 
ewerbeschule. The object of this school is to give 
istruction in art, and in its application to special 
[idustrics. No simil ar type of schoo l exists in France, 
^ike all other great educational institutions, the 
chool .is generally located in an architectur ally b eau- 
iful and tastefully decorated building. The temple 
iedicated to art or science must be no mean struc- 
ture. Such schools are found in Berlin, in Dresden, 
in Munich, in Nuremberg, in Vienna, and in other 
German cities. They contain large number of 
special departments, in which the stuclent is*’taught 
to draw, to model, to paint, and to design, and to 
work out his designs in appropriate materials. An 
important part^of the instruction consists of lec- 
tures on the hisXory of Ah as applied to particular 
trades. 

• The Art School of Munich is itself a university 
of art, divided into numerous sections, in which in- 
struction iS given in drawing, in modelling, and de- 
%;ign, as well as In their applications to a variety of 
different industries. The ceramic department of the 
school is fitted with a furnace, in which the students 
fire tjie ware aflet painting on it, as at Sevres* The 
school also contains a room in which the students 
engaged in »full» sized decorative work, suc^as a 
builder or architect might be requirec^ to execute 
In the textile department the pupils prepare design* 
on ‘ point ’ paper, which are largely used by manufac- 
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turers. There is also a department Tor glass-staining, 
in which designs are prepared and completed. 

The school has a most important influence upon 
trade, an^d its advantages arc fully recognised and 
appreciated by the merchants and manufacturers who 
purchase designs prepared by the students, and whose 
^w/Zf^/jk^ccive their tVaining there. Such a school, 
provided with the necessary plant and apparatus for 
the execution in the matcriaHtsclf — be it glass, porce- 
lain, wood, metal, jr.somc textile fabric — of the design 
prt^itned iJy Ihc artist, affords facilities for experi- 
mcn^l aft-work which, when successful, m.iy be, and 
often is, the means of introducing into the country 
new industries. 

The fees arc ten shilUngs the ^emester lor Ocr- 
•^mans and twenty shillings for foreigners. The annual 
expenses amount to 4,390/., of which the sum 
is received in fees. Bavarian students in need}’ cir- 
cumstances pay nothing. a 

In other German cities there ajc similar school^ 
The Industrial Art School of Vienna is a State institu- 
tion, connected with the Industrial Art Museum. It 
is maintained at a cost of 4,000/. a.ycar. It contains 
special departments for wood-carving, wood-turning, 
metal-chasing, ceramic art, furniture designing.design- 
ingt ftfr textiles, &c. The ins'rt[pttion is es.sentially* 
practical. Ih the metal-w'orking claiss, for instance, 
the student first makes the drawing of the design ; he 
* next makes a model in clay from th^ drawing : he 
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then casts the object m bronze, brass, or other metal, 
chases, and finishes it ; and, finally, he makes a dra\;^- 
ing of the figure thus completed, and compares this 
drawing with the original design. 

In the school at Berlin the teaching is less prac- 
tical, in accordance with the educational ideas preva- 
lent in Prussia. The school ebrresponds nfoe»e nearly 
with the Art Training School at South Kensington, 
on the plan of which it was modelled. A special 
feature of the Berlin school is the magnificent art 
library, open to students and to artisans generally. 

In France, where art teaching has been so- fully 
developed, there is no institution that exactly cor- 
responds with t\^c German Kunstgewerbeschulc, The 
existence of sucl^a school lOpens up the vexed ques- 
tion of the distinction between industrial art and finef 
art. P'rance the difference is scarcely recognised. 
Students who are training to be trade designers are 
taught arit* Their eyes are saturated with nature, 
and their hands are taught to represent it. Through- 
out France, the evening art schools are filled with 
artisans, who are instructed in the general principles 
of design, but who are taught to find in natural 
objects, and particularly in the human figure, their 
inspiration. Npwl\ere, perhaps, are the artist and 
^artisan so truly urft^ed as in France ; and this arises 
from the fact that the workman is taifght to draw, 
first at the primary school^then at the higher school 
and later on In evening classes. 
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In some of the French art schools, especially in 

tliose located in the centres of particular industries, as 
at Lyons, St Etienne, Limoges, and Vierzon, draw- 
ing is tayght with a view to its application to weaving 
and pottery. What makes the instruction .special is 
that the students are for the most part engaged in 
the indifcfry, and arc familiarised, through the aid of 
local museums, with the best si>ecimens of art work, 
and learn the history of Art relation to their trades. 
Nearly all the French teachers emphatically protest* 
against the idea that there are two .sorts of art. The 
teacljiing •of art, they say, niust be Jibcraliscd. Art 
must be taught as ^t^ and not with a view to its 
application to silk-weaving, calico^rinting, china- 
painting, paper-staining, or any ot|jpr trade. In the 
'“^German school, thie. applicability of the design to the 
material is a^mgUfiu: nob of irf- 

spiration, and the teaching of drawing is .speciali.sed 
accordingly. 

There are in Bavaria other educational in.stitu^ 
tions, fulfilling various purposes, such as training 
colleges for teachers, music and dramatic colleges, 
needlework schools, military and veterinary scjjools ; 
but the description of these is outside che purpose of 
the present chapter. o ^ ^ 

#THe cost of education in Bllosaria is considerable. 
No expense* is spared to render these several schools 
thoroughly efficient, both as regards the number 
and character of the teachers and the excellence of 
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the appointments and fittings. 

According to the 

returns most recently published, the annual charge ot 

these educational establishments 

on the State is as 

follows : — 


Elementary Schools 

. 238,421 

Evening and Sunday Schools . 

. . 26,570 

Real Schools . . . . t • 

. . 76,620 

Industry Schools .... 

. 1 1 *125 

Real (lynmasia .... 

9,040 

Classical Gymnasia .... 

. 93,324 

Universities . . .* . 

. 78,612 

Polytechnics 

, . 20,164 

Technical Art Schools . 

• . • 8.36; 

Training Colleges .... 

• 49,870 

Girls’ Higher Schools 

(about) 15,000^' 

Other Educational Establishments «. 

(about) 100,000 




IrTiis annual <^\pcnse borne by the State, in 
addition to sums contributed from local funds and 
fwm j^ricicnt endowments, in a country having a 
population of less than five and a half millions. 

In the ^'receding pages I have desired to draw 
pttention to the .system of school organisation in 
Bavaria, and principally in reference to industrial 
education. To do .so, it has been necessary to refer 
to the elementary cchools and to the universities — at 
the ends of the educational ladder, and also to the 
cjst of the maintena/icc of these institutions. Of the 
curricula, and of tf?^ methods of instruction, 1 have 
said very little.^ The former can be ofitained from 
the programmes annually**published, and to enter 
fully into a dekription of the methods of teaching the ' 
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several subjects comprised in th§ curricula would 
•ccupy considerable time and space. An acquaint- 
ance with the German system shows that, notwith- 
standing many undeniable objections, there is much 
to be saicl in favour of State control of secondary and 
higher education. The rivalry among different schools, 
and the competition fo» pupils, involving various forms 
of expensive advertisement, which charactcri.se the free 
system of England, do not exist in Germany. The 
Government takes care tha?each district is provided 
with the schoojs adapted to its wants, and the curricula 
of the.se schools arc determined by the requirements 
of tnc locality. Thp gradation and co-ordination of 
schools under such a system is far more complete than 
is at present possible in ^England. The lown f-s of 
„the fees, too, and the more ger.eral Appreciation of the 
advantages of education, together with the desire of 
parents, even in humble circumstances, to secure for 
their sons immunity from the three years’ military 
service, are among the causes which incrca.se the at- 
tendance at the higher schools, and rai.se die standard 
of education among all classes of the German people. 
As regards the teachers, their average earnings may 
be lower in Germany than in England, but their salary 
is secured to them, and is independent of the number 
of pupils in attendance at thfir srftools. They ale,, 
also entitled^ as Government servants, to a pension, 
and their social position is good. In the zigzag 
• and indirect way in which progress is» made in this 
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country, we are, I' believe, approacliing to a condition 
in which the State will exert more influence ovtr 
secondary and higher education, and, provided only 
that local requirements are sufficiently carefully con- 
sidered, the change will be an advantage to our 
schools, and a gain to our teachers. 

If the preceding sketch ,of a ‘ school ^ system ’ 
has shown us anything, it is this : that in Bavaria 
secondary education is carefully organised, and that 
adequate provision is malie for all the various educa- 
tional requirements of the people.' 
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CHAPTER VII. 

THE FINSBURY TECHNICAL COLLEGE —IN AUGURAL 

ADDRESS.* 

•% 

In 1^'ing the foundation-stone of this college some 
twenty-ejne months ago, his Royal Highness the 
Duke of Albany dc, scribed it as ‘the first Technical 
College ever erected in London,’ and the remarks I 
have to make this evenjng, at the opening -'•f the 
, college, will be partly directed to^the justification of 
the epithet employed by his Royal Highness. Con- 
siderable misapprehension still exists in the public 
mind as to the aims and possibilities of technical 
education. Some persons look to technical education 
to remedy all our industrial shortcomings ; others fail 
to see its advantages or its necessity. Some, again, 
regard all science-teaching as technical ; others restrict 
the Vord ‘ technical ’ to the teaching of an actual 
trade. The majority of people take a very narrow 
vie% of the extension of thi‘» .^e*'m ; and very ‘^f•w 
seem to ur;*derstand the different kinds of training to 

' This address was delivtVcd at the opening of the College on 
• February 19, 1883. 
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which it is properk/ applicable. I often* wonder what 
kind of idca^ those persons can have formed on thiis 
subject who speak, and even write, of teaching 
‘technical education,’ and of placing it in a schoo 
curriculum, side by side with history and gebgraphy, 
as if it were some newly discovered branch of 
knowledge. ^ 

But the main purpose of my address this evening 
is to point out the objects which the founders of this 
college have had in view, to indicate the character 
of the instruction to be given in this college, and to 
snow its position in the general scheme of Jtechnical 
education, as elaborated by the Council of the City $ 
and Guilds of London Institute. 

nearly alf discussions about technical educa- 
tion it is customiry, I find, to commence with a , 
definition ; and I am unwilling to deviate from so 
general* an observance. But as every definition is 
a statement about words, and everything technical 
relates to thmgs, I would recommend those who want 
t(t know what is here understood by technical educa- 
tion to visit the Finsbury College when the students 
are at work, and to apply the word ‘ technical ’ to the 
education they are ’there receiving. The definitions 
^that have been given of this term by various writers 
almost as nufngjbi\s as the occupations to ^hich 
it refers, and consecfuently any definition, to pa^ 
unchallenged, ought to be expressed in as general 
terms as possible. Without attempting, therefore, 
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any exact es^lanation of the term^I propose to call 
t kat education, tr aining, or, instruc tion, * teqjinical ' 
which has a direct reference to the career of the 
person who receives it. “Considered thus gencra%7' 
there B'ffbfHihg ne^n this kind of educjition, except 
the name, and the careers and occupations which, 
owing to^the recent (developments of science, have 
come into existence. It is because the system of 
education to which for centuries we have been at- 
tached is no longer the best preparation for the 
several cmploj-ments in which a large and increas- 
ing ^^ropprtion of the population, previously wholly 
uneducated, is now occupied, and not because no 
relation hitherto existed between the boy’s training 
and the man’s career, that the tenn technical c^yca- 
j^tion has come into use ; and the# term is difficult 
of precise definition, becau.se it applies to other 
kinds of training than to those to which it if gene- 
rally assigned. Thus, the special education of the 
soldier, the surgeon, the lawyer, or the sflioolmaster, 
is as technical as that which the City and Guilds (ff 
London Institute aims at providing for the engineer, 
the weaver, the manufacturing chemist, or the 
cabinet-maker. 

If I were asked to say what has given ri.se to the 
neces^ty of technical educatiop ifs narrower sigw^ 
fication, as commonly understdbd, I should answer, 
the invention of the sj^am-engine.* It is to the 
steam-engine, primarily, that we owe .production on 
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a large scale ; aiwi to pro(fuction on a large scale we 
owe the breaking up of the old apprenticeship system, 
and the necessity of some other kind of preparatory 
training. The result of the introduction of machinery, 
and of its substitution for hand labour, has been a 
keen international competition for trade, which, among 
its other effects, has reduced, the margin, of profits, 
and has consequently led to the necessary utilisa- 
tion of so-called waste products, and has stimulated 
scientific research as Applied to the processes of 
manufacture. We might, if timt served, trace back 
to the steam-engine many of the chang/is which, 
during the last thirty years, have been creeping over 
our educational system — changes which mark only 
the^i>cginning of a revolution that promises to sweep 
away much that Vis time-honoured in our methods ot 
instruction. The wave that is pushing forward tech- 
nical Education will not subside until our primary 
and middle schools, our higher secondary schools, as 
well as ouV ancient universities, shall have felt its 
influence. 

One of the determining causes which have guided 
the council of this institute in the organisation of 
their •scheme of technical education has been the 
desire to supplement, where it seemed deficient, with- 
fi\t duplicating *thfi^ e^cisting educational machinery. 
They have consequently regarded primary instruc- 
tion, which is the basis of ^all education, and is now 
happily cared for by the State, as outside their sphere 
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of action ; * they have left to ^ocal efforts, sup- 
plemented by such aid as may be elsewh<ye obtained, 
the provision of higher elementary or intermediate 
schools, the want of which is now generally expe- 
rienced. 'Acting. on the same principle, they have 
endeavoured to utilise the science teaching, so exten- 
sively eijc«)uragcd by ihe Science and Art Depart- 
ment, by supplementing it with special instruction in 
technology ; and this department of their work, which 
is represented by their sysfem of technological exa- 
mina^ons, has already taken root in all the large manu- 
facturing centres of the country, and has been the 
rneans, in many cas(;s, of establishing well-organised 
and properly equipped technical .schools.* 

‘ As the School Board of London was pryented hy the conditii ns 
of the Code from making any provision f«.»r manual instruction uT the 
schooISTrtwkr its control, the Council of the Instiitjtc weftfinduced, by 
the offer of a grant for that purpose from the Drapers’ Company, to 
give the Board temporary help by equipping six centres in London for 
worksihop leaching, and by paying the instructors lor one year (sec 
pp. 138-40). 

* The progress in this department of the Institute’s work has hi^n 
very marked. The examinations were originally conducted by the 
Societ y of A rts, to whose initiation so many movements for the im- 
provement of our trade and commerce have been due. In the year 
1879, when the examinations were transfe-red to the Institute, 202 
candidates were examined in 7 subjects in 23 different centres^ In the 
year 1883, the date of the oiwning of the Finsbury Technical College, 
2,397 candidates were examined in vt su kjectain 1^4 centres ; and iif 
1^88 Aese numbers had incre.ised tolS^ Sf.didates, 49 subjects, ^did 
240 centres. I^everal new technical schools have been erected during 
the past few years, and many of tlie old methanics’ institutes have 
been partly rebuilt and entirUy reorganised, with the view of pro- 
viding practical instruction in science, and also jn the application of 
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Without at present attempting to*^^ interfere with 
primary apd higher elementary education, tke 
Council of the Institute are endeavouring to esta- 
blish, in the metropolis, schools and colleges of 
different grades, as well as evening classes for the 
technical instruction of persons who are engaged, 
or intend to engage, in purely productive.^ ^s distin- 
guished from commercial, industry. In the develop- 
ment of this scheme, every improvement that is made 
in the elementary and” intermediate education of 
the country facilitates their work.* Possible irqprove- 
ments are not difficult to suggest. Our elementary 
instruction would certainly be , improved i^dra^ng 
were taught, and better taught, to all the children 
of primary schools ; and if, also, in accordance 
with the suggciiiions of the Commissioners on' 
Technical Instruction, handicraft work were made 
a^ part ‘'of the ordinary curriculum of some of these 
.schools. In two of the Board schools of Manchester, 
the experirfient of training children in the use of 
NVood- working tools is now being tried ; and should 
this experiment prove successful, there is very 
little doubt that the example set by Manchester 
will be followed by other towns. The difficulty of 
^the want of time, to which reference is so frequently 
ip«de, might be goVover by lengthening the ^hool 

• 

icience to special induirtries. During the session i887->88 the number 
artisan students in attendance at* th. registered classes of the Insti- 
tute was 10,404. 
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hours, which are shorter in Englaftd than in any 

other country which the Commissioners have visited. 

The question of higher elementary or intermediate 
education is daily attracting more attention. At pre- 
sent no part of our educational system is more de- 
fective. The fault of nearly all our middle-class 
schools ii?«that they gke an education of the .same 
kind as that of the higher secondary schools, but 
of distinctly inferior quality ; and that no attempt is 
made to adapt the curriculum of these schools to the 
special requirc[nents*of the pupils who frequent them. 
Thes% dtfects arc partly owing to long-.standing 
• educational traditions ; partly to the powerful in- 
fluence of the older univer dtics, whicl^almo.st entirely 
control school education pf every grade abov»«thc 
^primary’ ; and partly to the fact thAt there doc s not, 
at present, exist any recognised Technical Institution, 
having the educational rank and position of the uni- 
versities, which could make its influence jelt over all 
' schools leading up to it, and into \vhich pupils might 
be drafted by successive stages from t’lcsc schoot? 
Indeed, the deficiencies of these middle schools seem 
likely, for some time to come, to somewhat lower the 
character of the education, which might be •given 
to better prepared pupils at this college. 

^ present the universitiej^a*!. the only repress 
tatives of higher training, and there is no other avenue 
leading to them except « Titerary education, Of the 
need of schools, giving instruction superior to that of 
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the elementary st:hools, and preparing students for 
institutions ^ike the Finsbury Technical College, thefe 
can be no question ; but in order that this want may 
be supplied, it is necessary, in the first place, that the 
character of the teaching to be given in such schools 
should be settled, and in this matter nothing definite 
seems as yet to have been determined. Numbers of 
existing schools, by a rearrangement of theircurriculum 
of studies, might be converted into the missing links 
between primary schools and technical colleges, pro- 
viding to the children of artisans the ,training;which 
would be the best preparation for their subsequent 
work. This question, howeverfis full of difficulties, 
and its further^ consideration would take me far be- 
yotwl- the limits of my present purpose. My only 
reason for referrinf; to it is to indicate the kind of con-^ 
nection that should exist among the .several grades 
of schools forming the educational ladder, from the 
elementary to the highest technical school, and in 
order to show what place the Finsbury College occu- 
pies in this graduated series. 

The Finsbury College consists really of two 
schools — a day school and an evening school. The 
day School gives that preparatory training which 
, will fit students for practical work in the factory or 
tftgineer’s shop ; and the evening school is inlencjed 
to help those who are already engaged in various 
industries to understand ^he scientific principles 
underlying the processes they see exemplified in their 
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daily work. This day school is a technical school of 
the third grade. It will receive its pupils fiom middle- 
class or intermediate schools ; and whilst the majority 
of the students will complete their education within 
its walls, some will proceed, by means of scholarships 
or otherwise, to the Technical University or Central 
Institutigif, now in course of erection at South 
Kensington.* 

The programme of this school, which has recently 
been published, states that* the Technical College, 
Finsbyjry, has jbr it* objects the education of — 

Persons of cither sex who wish to receive a 
scientific and practical preparatory training 
for inte rmediat e posts in indi^trial works. 

(2) Apprentices, jourBcymcn, and foremen, ^ho 
arc engaged during Ihc daytime, and who 
desire to receive supplementary ins^uctic\n 
in the art practice, and in the theory and 
principles of saence connected ^vith the in- 
dustry in which they arc engaged. 

(3) Pupils from middle-class and ^K\\cr schools, 
who are preparing for the higher scientific 
and technical courses oG instruction, ^o be 
pursued at the Central Institution. 

As such, the day department of nhis college 

» Such scholfcrships have alr^wiy lieen established. The Mitchell 
Trustees have founded two and ahe Clothw(*rkcrs’ Company have 
founded five, which arc open to^hose students only who have received 
their early education in a public elementary schoot. 
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claim to represent a new grade of school in our educa- 
tional systam. It is not a technic& Lhigh schobl 
like the polytechnics of Germany and Switzerland, in 
which professional engineers, manufacturing chemists, 
architects, and technical teachers are trained, and in 
which a wider and more exact knowledge of theo- 
retical science is imparted ta the students,^ and de- 
manded from them as a condition of entrance. On 
the other hand, it is not a school in which^ny actual 
trade will be taught, except it be some art industry, 
in which taste and skill, and knowledge of thq capa- 
bility of the material in which the work* is »to be 
executed are the main conditions of success. Nor is 
it a school like fhe apprenticeship schools of France, 
whwti, notwithstanding mijch that has been and 
written in their fav our, are not generally regarded by* 
experts on cither side of the Channel as the best means 
of training workmen or foremen, and arc certainly not 
in accord with the conditions of industrial success, of 
this country. It is, however, a school in whid^work- 
men, desiring to become foremen, will have th e opp or- 
tunity of supplementing the training of the shop, 
by receiving practical instruction in the princi^es of 
sciende in their application to the industfyTrrwhich 
they are engaged ; and the evening department of the 
•dllege has been especially organised with a view^^to 
their requirements. But workmen will 'hot learn, in 
I this school, that rapidity df fixecution which can only 
jbe acquired in the factory or workshop, where, under 
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the severe strain of competition, sSleablc goods are 
nfanufactured.** 

The day students will enter the college between 
the ages^of fourteen and seventeen. They should 
have previously received a sound Knglish education, 
and have acquired an elementary knowledge of 
mathemp^.fcs, physics, and chemistry, as well as some 
familiarity with the French and German languages. 

‘ Reference h.is already l)cen maik (p. 35^ to the conditions under 
which apprenticeship scht /U may iK'come tr- means of advancing any 
>irlicuLTj intfuslry. , Suclt schools cannot pcrnianetiily lake the place of 
ipprenticeshyi. They are iscful in the training of foremen, Tnit only 
.ind^.i^'xceptional conditions do they serve for the creation of work - 
non. Dr. Bouvy, in a littlewvork entitled Emeipiement Profcssionnel 
•PTApprentisfage^ published in Liege, 1888, has well pointed out the 
impracticability of attempting generally to substiuHe schoed^nst ruction 
for workshop training, lie rightljj says, ‘ In order that such s^rfuMils 
aiay suffered, thejp must fulfil many conditiom^which it is difficult to 
combine ; ’ and he refers among other things to the constant changes 
which are made in the machinery used in actual pnxluciiop, whicb 
cannot be effected, except at a prohibitive cost, in any school. Having 
regard, too, to the number of schixrls needed, the cxi»enditure neeiletl 
for the proper training of the workmen of different l|;,i(lcs wouhl l>e 
enormous. Abroad, these .schools, when successful, are largely sup. 
ported and administeretl by memlrers of theVspcctive trades, 
receive only a subvention from the Slate or the niunici|»ality. In many 
cases they are supported partly by the trade, and partly by the Slate, 
the province, and the city. The tailors’ sch.xd at Brussels receives a 
subsidy «f 120/. a year from the city. Its annbal cost of maintenance 
Is 450/., and it has 30 pupils. The course of study lasts four years. 
This school is a good example of an apprenticeship schfxd for the 
teaching of a trade in the practice of whiefr iittft or no machinery^! 
req^red * The cost of the erection of the vj-jll- Known EcoU Diderot at 
Paris for the trairtihg of mechanic^as 16,000/. ; its annual budget is 
6,000/., and the numl)er of pu^ils«is 330, of ^hom aliout 80 pass 
through the three years’ course. Many of the trad^schooU found on 
*thc Continent are, in «hools for fon^en. • 


R 
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With the view di indicating the kind of education 
that should^-be given in schools of a lower grade from 
which students will be received into the college, it is 
the intention of the Council that the pupils shall be 
required, after a time, to pass an entrance examina- 
tion in these subjects. The courses of instruction 
are arranged to occupy at* least two >?ars. On 
entering, the student will state whether he wishes to 
be trained as a mechanical engineer or an electrical 
engineer ; whether he wishes to be educated with 
the view to some branch of chemical industry, or of 
the building trade ; or, finally, whether he, desires to 
study applied art. In any of .these cases except the 
last he will f«id mapped out for him a complete 
cofirse of study, occupying about seven hours a day, 
and involving Idooratory instruction, tutorial worh, 
^nd aftendance at lectures, exercises in mathematics, 
mechanical and freehand drawing, instruction in the 
workshops^ and lessons in French and German. The 
hours of attendance are longer than in most English 
schools ; but as a great part of the student's time is 
occupied in practical work, some of which exercises 
the hand and eyo. rather than the brain, the mental 
fatigue consequent on longer hours is not likely to 
be excessive, pn the contrary, the alternation from 
6rain work to phydioil work, whioh is a pari, of the 
system of education adopted at this callege, is calcu- 
lated to lighten the burdtn^<of theoretical instruction, 
whilst it affotds training to bodily organs, which in 
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other systems of education are not at present sufii-* 
Aently exercised. 

The programme recently published shows the 
courses of instruction which have been arranged for 
students in each department. The separate curricula 
comprise instruction in subjects having a direct 
bearing oh the indusd-y which the student proposes 
to follow. Whilst the utilitarian side of education has 
been kept steadily in view, no subject having been 
included in these curricula a kn owlcdge, and an ever- 
increasing knowledge, of which the student will not 
find it desirable to possess, the methods of instruction 
adopted are such as Vi 11, at the same time, stimulate 
and develop the reasoning faculties of the pupil. The 
instruction will be tccl ui teal in_so far as it refers to ^ 
"the c areer o^ f the stud ent ; but it mifo hoT be .suppo.sed 
that because iTTsJn.,iius,. sense technicaran^ conse- 
quently strkthM^ful, it is therefore less disci ^naiy . 
One of the yet unsolved problems of cclucation is to 
discover subjects of in.struction \vhich a schoolb^ 
in after-life, shall not cast aside as unprofitable, either 
for the purposes of his daily work or recreation, and 
the teaching of which shall have the same discijjlinary 
effect as that of other subjects, which for so many 
centuries have been the sole instruments of education. 
Iq thR college, an attempt wnL'be made to partially 
solve this jJroblem by^ea^ing science with this 
double object ; and we Shay be certain that whenever 
raetho3s of science-teaching shall have*bcen elaborated ^ 
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and generally approved, which shall yield the same 
mental exercise as classical studies have hitherto 
afforded, the present system of school instruction will 
everywhere undergo an entire change. 

There are several features in the curriculum for 
day students of the Finsbdry Technical College 
which mark it out as a new departure in educational 
work, and distinguish it^from other schools hitherto 
established in this country. As an educational in- 
stitution, it is intermediate between what ^<e are 
accustomed to regard as a college and a school. ._.Thc 
instruction afforded is that of a college ; the discipline, 
that of a school? A definite course of instruction is 
laid down for each pupil ; and this course, if properly 
pursued, is intcnckd to give him a wide and culti- 
\vited tT-cquaintance with science and art in its relation 
to the indu.stry he is to follow. No narrow view has 
been taken, of the educational requirements of the 
^H^dent ; and in this respect the college curriculum 
is a protest against the opinions of those who see 
a practical antagonism between mental culture and 
|techi?ical training.' The late Professor De Morgan 
used to say that every subject of study may be made 
tl^e element of a liberal education if properly taught ; 
and in this college \viil be tried the experiiftent of 
developing the faculties of ‘the student \)y the study 
of subjects having a direct^ bearing on his future 
career. One great advantage of this kind of instruq^ 
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tion is that the pupils attending* the courses laid 
down for them will be educa^d^ in_thc ^rue sense of 
the wOrdj^at the same time as they arc undergoing 
a special training for the real business of their jife. 
Those wfio have a correct appreciation of the scope 
and aim of technical education rightly sj)cak of it as 
the borderland between the school and the Victory. 
It is such. Adopting the methods of the one, it 
familiarises the student with the processes of the 
other. It enables him imj^erceotibly to pass from 
book?^to workj and .0 apply the theories of the former 
to the practical details of the latter. 

Although the piqjils of each department of the 
college receive instruction in the sajne subjects, the 
amount and character of the instruction they re''.eivc 
-^tdepend, .so far as these are able|t() be ascertained 
upon the future occupations of the pupils, 'riuis 
whilst all the students learn mathematics, mechanics 
physics, chemistry, and mechanical ilrawing, each 
student will be chiefly occupied with the laborator) 
work connected with the departnunt which*^^ 
enters ; and his lessons in mechanical drawing will* 
be speciali.scd with a view to the trade for which he 
is bdng trained. If, after a lime, a student ^hows 
more aptitude for chemical than for jdiysical studies, 
or vm versd ; or if circumst mcii:- iiuluce the paiicwt 
to think thal there is a Wtter opening for his .son as 
an industrial chemist thaft as a mechanical or elec- 
trical engineer, the student will ba able easily to 
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pass from one department of the college to another, 
and his prpious studies will be almost equally 
valuable to him in the new department which he 
enters. 

Importance is attached to the fact that instruc- 
tion in French and German is obligatory on all 
students who are not already ^conversant with these 
languages. These lessons will constitute the only 
literary training the student will receive in the col- 
lege, and as such they kre valuable ; but the chief 
importance of the instruction lies in the power it 
is expected will be given to students of being able 
to ascertain, through the trade j'ournals of dififefrent 
countries, the progress which is being made in the 
industries in which they arc severally interested. The 
foremati or managf r who keeps his eyes open to what, 
is being done in his own country, and who can avail 
hftnscir’of the published accounts of other nations, 
who can communicate freely with foreigners, and can 
render a fort^iight’s holiday abroad profitable as well 
Ifeyicasurablc, wilf have undoubted advantages over 
his competitors in the same trade, and the benefit 
which he personally will derive from his wider know- 
ledge'^and experience will be of service not on4y to 
himself and to his employer, but also to others en- 
g^ed in the same ip}iu;?try. ^ 

Another feature iif the school curriculum must Be 
noticed. In all d^artments, except that of chemistry, 
where students , work from ten to twelve hours per 
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week in the faboratory, every pupil is required to 
spend a certain amount of time in the college work- 
shops, in gaining some acquaintance with the mani- 
pulation of wood and iron, and with the nature 
of the tools employed in working these substances. 
Although the workshop is thus introduced into the 
schools no* attempt wil^be made in it to train ^)ert 
workmen^-* In this country it is now an almost re- 
cognised fact that the efficient workman can only be 
trained in the workshop ofiife'; but it is expected 
that students, ^profTlChg by this course of instruction 
will ^ain^omc serviceable knowledge of the qualitici 
and 'capabilities of t^e commonest materials, of the 
use of ordinary tools, and of such machines as arc 
found irt every worksho]3j..as well as a dexteri^^ o 
i'hand and a powerj^f self-help^ \vJjich cann faiT'tc 
be of value to them in whatever occupation the^Tmay 
afterwards be engaged. As time goes on anct pupBs 
come to the college better prepared to use their hands 
this special instruction may become Icsi necessary ; 
but at present it is indispensable ; hnd IL is expii^lc^ 
that this instruction will shorten somewhat the period 
of the student’s apprenticeship or preliminary work- 
shop*training by enabling him thP sooner to bpeome 
useful to his employer, and to gain for himself the 
full l^gnefit of his new and ]no/e extended ex- 
pJriehce. 

The evening classes, as me prograuime informs 
us, are intended for those who are already engaged 
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in some industrial work. Unlike thfc day school, 
which reprejents a new type of educational institi#- 
tion in this country, the success of the evening de- 
partment of the Finsbury College may be considered 
as already assured. During the three years in which 
instruction has been given in the class-rooms rented 
from the Cowper Street Schpols nearly epoo stu- 
dents have received instruction in technical science, 
and there is already reason to apprehend that the 
new building is too smalt for the anticipated attend- 
ance.' A special feature of the ev^bning instruetjon to 
be given at the Finsbury College arc the definite 
courses of instruction which havjD been progressively 
arranged to oc(^upy the students during four or five 
even^gs in the week for ^ period of two or three 
years. It is po.S|Mble that some time may elapse#* 
before students will be made to appreciate the im- 
portance of methodic study in connection with their 
special work. Where the students arc almost all 
adults it is ^lifficult to induce them to attend any 
otK'f classes than those in which the instruction con- 
sists of what may be called ‘ straight tips ’ and^no- 
thing more, having a direct reference to the details of 
their 'daily work. Mere information of this not 

involving any scientific training, does not constitute 
« •» 

education, and is not» likely to prove of ancLreal 
service to the student in er.&bling him «to deaivvith 

e 

' The nuntber of evening students ii^ the session 18S7-88 was 1,054, 
and the attendance hus lung since outgrown the accommodation. 
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unexpected smd exceptional cases*of difficulty which 
ire certain to arise and impede his progress. 

Workmen, generally, make a great mistake in 
taking a very narrow view of their own educational 
requirernents. Instances of this are continually com- ^ 
ing under my notice. It is difficult, for example, to 
make thim understand that a knowledge of intimately 
associated and cognate branches of their trade is 
’ikcly to prove serviceable to them— that in order to 
become efficient foremen •it is necessary that they 
slioidd possess an Cntclligcnt and comprehensive ac- 
[[uaintaiice with the entire area of the work in which 
thc5' are engaged. Jt is partly to correct the cramp- 
ing influence of the cxLreme division of labour that 
technical instruction has become necessary. !r^eak- 
ing from my own experience, I sl^mld say that work- 
men, generally, care to learn in the school very little 
more than they might learn in the shop ; they ofily 
want to learn it more quickly. The desire of work- ' 
men to learn those parts only of a Subject which 
seem to them to be intimately ebnne-ted withiUfi^ 
special occupation reminds me of a fact told me by a 
medical friend—that among his students of anatomy 
wa^Me who expressed his decided unwillin^css to 
dissect the abdominal cavity, because, as a surgeon, 
he intended to devote himsejf J:;<.;Iusivcly to dis(j^cs 
of ^ eye. #This narro^^^vievv bf the scope and objects 
of technigaLfiducation^noeds to btf steadily aiI3^pcr- 
sistently discouraged, and it is one pi the object of 
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this college to bring home to the worloman the ad- 
vantages of a wider and more comprehensive systemt 
of instruction. 

A similar difficulty is experienced in inducing 
adult artisan sti^nts to attach sufficient value to a 
knowledge of the elementary principles of the sciences 
bearing upon their industry. This is due partfj^ to the 
method of science-teaching commonly adopted, which 
docs not distinguish between the requirements of 
school children and of adult workmen, ‘ and partly to 
the fact that such students are too impatient to see 
the immediate applicability, at each successive stage, 
of the knowledge they arc gaining to their particular 
work. It is possible that the fundamental principles 
of scjj?ncc arc not always presented to the artisan- 
student in as attractive a form as they might be, and 
that he is not made to sec at a sufficiently early stage 
the coniAjction between the instruction he is receiving 
and the occupation in which he is engaged ; but of 
the value anM the importance of this elementary 
Wtwitedge as prelirinnary to, and as an essential part 
of, technical instruction, we must take care never to 
l(ose sight. 

Thvvse and othe'r difficulties will doubtless^ be 
found to gradually disappear in the training of young 
apprentices, who \vill^}:onsti^te the workmen qf the 

• The new alternative syllabuses Chemistry and Qhysicf, recentl] 
included in the ‘ Sciente Directory ’ of the Departm;gnt, are mud 
better adapted to the requirements of arAsans than the previous sylla 
buses for the elementaiy stage of those subjects. 
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future, and w^iom, in the interests of trade, quite apart 
from tjie material advantages which th^’ themselves 
may derive from such instruction, it is most desirable 
to carefully educate. In Belgium, and in some parts 
of Germ*any, where technical teaching is better .sys- 
tematised than in this country, the class-rooms, in the 
evening, are filled wi^h young students who attend 
five or six nights a week, and follow the several 
courses of instruction in the order in which they are 
recommended to them ; aftd, in the hope of being 
ible^to introduce a .somewhat similar system into 
this coll^'gc, courses of instruction have been arranged 
idetpted to the requi^rements of Jipprcnticcs engaged 
in various industries, but affording at the .same time 
an education in the true sense of the word. These 
curricula have been drawn up wijh special reference 
to the educational wants of the mechanic, the elec- 
trician, the metal-plate worker, the cabinet -mak^T, 
the carpenter, the bricklayer, the plumber, &c., and 
are intended to supplement, without interfering with, 
his workshop training. Although in ihis collaji^’r^^ 
slavish imitation has been attempted of foreign 
methods of in.struction, I must own that in the sug- 
gestions I have been able to make to the Ccmcil of 
this Institute for the organisation of these evening 
classqi, I have been greatly a.5y ;t*cd by the insio^t 
f have gained into tH^ foreign system of evening 
instruction, which, as regards its*' well-ordered and 
progressive character, as well as it^ applicability to 
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the trades of the p«pils, compares favoufably with the 
desultory kind of teaching afforded in many pf ou» 
science classes, where the student too often jumps from 
the elements of one science to the elements of another, 
without any consideration of order or of method, or 
of the necessity of continuity in his studies.* 

With the view of encouragjng young artisans to 
pursue their studies pari passu with their apprentice- 
ship, the Council have arranged to admit this class of 
students to the benefits of^the college at merely nomi- 
nal fees ; and it is hoped that this concession will 
induce London employers to follow the example of 
many of their foreign competitors — to pay the fees . 
of the most promising of their apprentices, to remit 
to tl^m half an hour of their day’s work, and to 
show an interest their progress, by insisting on ^ 
their regular and punctual attendance at their several 
classes. ' 

And now a word or two as to the methods of 

^ Relgiuni the everting instruction is given i»i institutions known 
as Ecolcs Indnstrielks. The course lasts three years, and is gra- 
tuitous. It consists of two parts, a general and a special course. The 
general instruction corresponds with that given in the (iermarttcon- 
tinuatioi^ schools, and contisls of malhernfllics, chejinistry, me^nics, 
jihysics, fhduslrial economy, and^drawing ; the^jipegial instr uctio n is 
a<lapLcd to the lracle of each locality. The direction cf the scllools is 
in the hamls of local authoriues. The cost of these evening schools 
fot**tt^e year 1884 was 22,65;^/., ‘vowards which the Slate coiffiribute^ 
about 8,600/. It is thought by some ^cational authorities in JBelgium 
that the instruction in many of thes^ schools is still too general, and 
not sufficiently adapted to the requirements of the workpeople engaged 
in different trades. 
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instruction t^ be gidoptcd in thi^ college. In the 
drdinafy teaching of pure science, the^ preliminary 
stages of instruction are such as afford, or are in- 
tended to afford, the best basis on which the super- 
structure of higher knowledge can afterwards be 
raised ; and where the pupil has a long course of 
study before him, to*which he can devote himself 
before being required to apply his knowledge to any 
special art or industry, no better method of instruc- 
tion can be devised. But tfie case is different where 
;he i^pil’s pep'od of study is necessarily limited, and 
is not l<flig enough to enable him to attain to that 
liigfier knowledge which would justify the time spent 
in preparation for it. Indeed, in ^his rcsjxjct the 
practical educator may t^e a lesson from the b^^ilder 
who adapts his foundations to tl|2 .superstructure to 
be raised upon them. This question of time is an 
important factor in the consideration of all schen^es 
of technical instruction, ncce.ssitating the early speci- 
fication of the student’s work. For may take it 
for granted that the pupil requires m^t only a 
ledge of the principles of .science, and of the details 
of practical work, but the ability to apply the one to 
the *other ; and for this reason it is es.scntial, that 
theory and* practice should be combined in his 
instnittion, and that both shoJiJu have rcfercnc^o 
his particular work. 

In this college, all«the*subjects’of in.stnjction will 
be taught, as far as possible, with .reference to the 
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^careers or occupatibns of the students ; *that is to say 
the teacher ^ill keep steadily before him the pirrposfej 
to which the student will apply his knowledge in the 
instruction which he gives him. Indeed, the techni- 
cal teacher ought to be so constituted as to be able 
to keep one eye on the general principles of science, 
and the other upon the industry which hi^pupil in- 
tends to follow. Instruction of this kind must over- 
lap ordinary science-teaching and the teaching of a 
trade, and must yet be distinct from either. Between 
the ordinary or scholastic teaching of the elcmepts of 
physics, and the instruction, for example, thftit npight 
be given to a novice in the manipulation of a tele- 
graphic instrument, there is a wide difference ; and it 
is within this difference tha^t a technical teacher is 
called upon to dq his work. So, too, between the 
teaching of Euclidian geometry and the rules that 
would be given to an apprentice for the construction 
of a particular kind of joint, or the cutting out of a 
sheet of metil to a given pattern, lies the lx)rderland 
?or Jechnical instruction in the application of geometry 
^o joinery and to metal-plate work. 

Speaking generally, the method of teaching 
‘scienc'i^ in this college will be based on the well- 
known educationaj prjnciple that all teaching should 
pmeed from the_concrg.te-to- the abstra^c t. frcffn the 
known to the unknown. TW' student wttl be brought 
into contact, first of all, with (he actual working ma- 
chine, and he wiil then proceed to analyse it into its 
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different deiftentary parts, and to»deduce the laws of 
their action. In this way the principles of science 
will be derived from the mechanical contrivances 
exemplifying them, just as the laws of growth and 
decay are inferred by the student of biology from the ‘ 
observations of living animals and plants. This 
methoc^t)f science tc«yhing has been tersely described 
by Professor Ayrton as the analytical, as distinguished 
from the synthetical method ; and it is satisfactory to 
know that in this college ^t will receive a fair trial. 
To Jhe adulj stud^mt the advantage of this system 
of igstrtctioii must be plainly manifest ; for he, being 
already familiar with the general character of the 
machinery he uses, will arrive at a ^cnowledge of the 
abstract principles of sycncc by a natural and easy 
method of enquiry into the caujes that explain the 
processes he sees ; and, apart altogether from the 
material advantages he may derive from this higher 
knowledge, he will be enabled to reach the slate of 
happiness ascribed by Virgil to the simflarly educate^ 
agriculturist, 

« qui potuil rerum cognoscerc caus,ii.’ 

Jt is scarcely necessary to yld that the teaching 
in this school will be essentially practical ; tliat more 
will be done in the laboratories, in.thc drawing-rooftis 
and workshops, than in the re -theatres. InSled, 

it may be father said ?hat the lectures will form a 
commentary on thd^ practical work than that the 
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practical work wfil serve only to illustrate the 
lectures. 

It must be remembered, in considering this differ- 
ence of method, that the main purpose of the teach- 
ing to be given in this institution is not to make 
scientific men, nor to train scientists as the Americans 
call them, but to educate techipkers, as the *yermans 
say, — to explain to those preparing for industrial work, 
or already engaged in it, the principles that have a 
direct bearing upon their occupation, so that they may 
be enabled to think back from thd proc9sscs they sec 
to the causes underlying them, and thus sv.bstjtute 
scientific method for mere rule of ihumb. It is almost 
superfluous to re^iarkthat instruction of this kind can 
be gi«en by those only who^ possess a wide and deep 
knowledge of their^ subject, and a full and accurate 
acquaintance with the practical and commercial de- 
taifs of the industry or trade to which their teaching 
refers. Indeed, it is now generally recognised that 
technical teachers must be familiar with the processes 
of thc^factory or workshop. Teachers of this kind the 
President of the British Association must have had in 
view when in his opening address at Southampton, con- 
trasting them with the ardent students of nature, *'the 
‘ High Priests of Science,’ he said : — ‘ It is 'hot to them 
thafcfwe must look for ou« excellence and progwss in 
practical science, nor must we* look for it t»the rule of 
thumb practitioner who is girfde<?»by w hat comes nearer 
to instinct. It is to the man of science, who gives 
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ittentlon to practical questions, an^ to tJie practitioner 
inrho (jcvotes part of his time to the prosecution of 
strictly scientific investigations, that wc owe the rapid 
progress of the present day.’ Such men, of whom the 
writer hifnsclf ' is so illustrious an example, arc difficult 
to find ; and yet the progress of technical education in 
this country depends upon their supply. The teacher 
who is to inspire confidence in his artisan students 
must address them in the language they understand, 
and must show that he is»not beyond appreciating 
practical difficulticj^hich occur to them in their daily 
w^ork. Pr. siemens further tells us that ‘ theory and 
practice arc so interdependent that an intimate union 
between them is a matter of absolute necessity for our 
future progress ; ’ and certainly none arc more alive to 
the truth of this proposition, as regards educational 
progress, than artisan students, 1‘or it is to them a 
constant source of regret that they arc Liable# to 
sec the relation of scientific truths, as they arc gene- 
rally imparted to them, to the work in v’hich they ace 
engaged ; and in this complainti^ which is 
heard, is found the protest of workmen against the 
divorce of practice from theory in the instruction 
whf?:h they frequently receive. With the view of in- 
dicating thf requisite quali^tijg»n§jQ£.thc^chnical^ 
te S3i^, ~the~Xo0ncil of this Itjtftbte have ins^cd 
In' their Programme of J'ech jological Examina?iohs 
a paragraph stating tha^pci;^ons 'having a practical 

‘ The late Sir William Siemens. 
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acquaintance with^their tra(fe, acquired in the^ factory 
or workshop, and possessing at the same tim^ sucl^ 
knowledge of pure science as enables them to teach 
under the Science and Art Department, will be 
registered as teachers by the Institute. 

Of the four departments into which the college 
is divided, that of electrical engineering pro^nises, for 
some time at least, to be the most attractive to 
students. The applications of electricity to telegraphy, 
telephony, illumination, machinery, and locomotion 
arc among the most recent of thb practical develop- 
ments of science, and seem to afford a gjjmpse, if 
nothing more, of the wider field of invention which 
is yet to be explored. The appetite for wonders 
growls with what it feeds upon ; and never before 
perhaps was the world more willing to believe in. 
the possibilities of science than now. This univer- 
sal creeftnee almost constitutes a new Faith. The 
numerous discoveries fetched within the last few 
years from the seemingly boundless world of physi- 
b’al Ss.'ence, verify and give a special significance to 
Cicero’s words : — 

‘ Omnibus fcrc in rebus, et maxime in physicis, quid non sit citius 
quiTm quid sit, dixerim.’ 

^ Although electricity may be regarded, just at 
pr^fent, as the mo^{. pppular of the sciencf,?, the 
discoveries which hav^ recently been made in othet 
branches of, knowledge are^ s^^rcely less important. 
The skill and the inventive power of the mechanician 
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have been* called into requisition with every advance 

• in pliysics and in chemistry. Indeed, it is only when 
the inventions of physicists and chemists are capable 

*of^ being adapted to machinery that these inventions 
can be*said to be practically serviceable. The great 
discoveries which have recently been made in chemical 
science, in the application of which to industrial 
purposes the Germans and the Swiss have left us 
so far in the rear, arc among the causes that have 
given rise to the dcmaiftl in this country for the 
tecjinical instruction which the City and Guilds of 
Lender arc engaged in providing. It may reason- 
ably be supposed that many of the students of this 
college will entertain the laudable ^ambition to have 
their names enrolled aipong those who have j 5 )ushcd 
discovery one step further, and have added something 
to the sum-total of human knowledge ; and it may 
be encouraging to these students to be told that they 
will here receive a preparatory training that should 
help to place the ix)wer of discovery within their 
reach. For di.scovery in scieneb, like dcsignpitn \4ft, 
does not depend entirely ujwn, although it is greatly 
aided by, inspiration and genius. Any one who is 
cafefully trained in the methods of rcsearc'f, who is 
shown the^rocesses by which the system of organised 
kno'idedge, known as science, Leen gradually^uilt 

* up, may reasonably ht)pp to .unravel fresh secrets of 
nature, and to add something l6 our knowledge of 
what is or may be. Except perhaps in the region of 
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* chemistry, it is nof the masters of acqliired 1 cnow- 
ledge, the pr£)fessors of abstract science, but rather* 
those who have made Science minister to Art, prac- 
tising first and then calling theory to their aid, — wjio, 
as discoverers, have exerted most influence upon the 
material progress of the world, and have chiefly as- 
sisted in the development of its frade and coripnerce. 

There is one department of the college to which 
, as yet 1 have made little W no reference : it is the 
department of ^^pplied Art. Tllis department^ has 
been organised partly to"" meet the wishes^ of ^ the 
numerous cabinet-makers of the district who peti- 
tioned the Institute that courses of study should be 
arranged adapted to this iT\dustry, partly because it 
was thought advisaj:>le to affiliate to the college the 
City School of Art, originally established as a school 
of cicsign for the Spitalfields weavers, and partly be- 
cause no technical college is complete which does not 
jgrovide its stiidents with art instruction. In assisting 
the c^inet-makers of the neighbourhood, this school 
will doubtless prove of great benefit in the develop- 
ment of this important industry. For although 
cabinci^making is one of the art industries in which 
the English may be .said to hold t^ir flwn against 
foimign competition, iH**- ir nevertheless a fact,«vhich 
may not be generally »\vnown,*'that foreign designers 
and foreign vvorknlen have ^be^n, and are, frequently 
employed on some of the best work executed by 
English firms. 



The Teaching of Ind^trial Ar^ 261 

hi an adjunct to the science Cicv»aw9 v^i viiu 
lege,^he art instruction to be given to^ll the regular 
students is of the utmost importance. A glance at 
*th5 time-table given in the Programme will show that 
every day student must devote from two to four hour# 
a week to lessons in drawing. There can be no doubt 
that the artisan population of this country are still 
lamentably deficient in elementary artistic skill, and 
until drawing is made one of the essential requisites 
of education, and is regafdcd in all our elementary 
scf\pols as of equ^ importance with reading, writing, 
an^ artthmctic, the artisans of this country will be, in 
many respects, inferior to those of France and Ger- 
many. The Institute s examiners in technology arc 
almost unanimous in th^ir complaint of the iqjibility 
of the candidates to illustrate |heir answers by in- 
telligent sketches. In this college all students will 
be taught drawing ; and it Is expected that • the 
lessons they will receive in this department will not 
only give them that power of drawing from natural 
objects so essential to workmeif ol every gr^c, but 
will also help to elevate their taste, to develop their 
imagination, and to cultivate in them that love of the 
Be'autiful, which may not be found in the sodrch for 
the Useful^nd the True in the other departmcnts.of 
the college. 

But it 'is especialTy»as a •school for the training 
of industrial artists* and trade 'designers that this 
department of the college will supply a long-standing 
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w|int in the east end'of London. This school is not 
intended to ti^in young men and women to paint 
pictures, which if favourably received may gain a 
place on the top row of the exhibits of the^ Royal 
^Vcademy: it is essentially a school of applied art 
— a school in which persons of either sex will be 
taught to produce designs adapted to variolas ma- 
terials, and whenever it is possible to execute them 
in such materials. The pupil who is studying as 
a glass-stainer will receive different instruction from 
the wood-carver or metal-chaser. ^Much, of the pfre- 
liminary teaching must necessarily be commoiT‘ to ,all 
the pupils. The animal and vegetable creation must 
be studied, in ordow that they may yield material for 
rearrangement and reproduQ<-ion ; but here, as in 
other departments the college, the instruction will 
have as c|pse a reference as possible to the career of 
the *pupil. It is the 'desire of the Council to con- 
siderably extend this department, so that the cabinet- 
maker, the hcJiise decorator, the metal-chaser, the 
silversmith and jeweller, the glass-stainer, the stone- 
mason, and the lace-designer may have the opportu- 
nity, in this college, of studying art in its application 
to their Several trades.' 

As regards the teaching ^jadustrial art, wlln this coun^ may 
be sallf’to bc^tilKgropng cSSr yay, and to have arrived at no very, 
definite conclusions, indeed/»~we' cannot poijiL lCLjfiiy^^ country in 
Europe in which probIWm we are. flying 1 q, solve at home has found 
a thoroughly satisfjuiTory soltttfonT The question 'of industriaraFTteach- 
ing involves the consid^ation of the best training for the trade designer, 
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^SchSols of this kind are not numerous m tngiana ; 
but ab«oad, especially in Germany, they jbound In 
Munich, Nuremberg, Dresden, Berlin, Vienna, and 
elsewhere, the KunstgcwcrbeschuUy or Industrial Art 
school, ‘is lodged in a palatial building, decorated 
frequently by the students themselves, and divided 
into different departn^ents, in which the pupils, male 
and female, after going through the general course o! 

instruction, arc taught to work in different materials 

• 

the decorative artist, and ^he industrial atdsi ; also the particular stagi 
in the^l training of a stndcnl at which his work should be specialised 
with a viey^(l) to the trade for which he is to design, (2) the material 
in t^iUch he is to work. In England, hitherto, no sjK‘cial system 
has licen adopted. The principles of design have l>een taught in 
some of our art schools, but very often the teacher of the school 
established to promote a local industry' is hiftself ignorant of the 
capabilities of the material to w'hjph his pupils will have to nppjp their 
design, and the mechanical appliances by which the <lcsign can be 
reproduced in the material. Such knowle^e, foundc<l fm practical 
experience in the factory, is necessary to the successful trade designer. 
But the designer must Ik; first of all an artrtt ; and it is in artistic .shill, 
rather than in technical knowledge, that our own dcsigherS'xriH-hHl. 
In thisTespecl lTfey ariTiirnproving, as is shown by the fact that industrial 
designs arc not now purchased from Iliris to the si^ne extent as pre- 
viously, but a far greater spread of artistic sl^ll ant' artistic i>^ceptioii( 
among our working classes is needed. 

Many of our art schools are too small and ttK) imperfectly supplied 
with the necessary appliances for good art leaching. Mmlclling is 
too Jjttle taught, and drawing and painting from the female figure is 
too rare. We may take it for granted that the human figuft is of ail 
living forms tl* most suggestive for decorative purjxises. It is im- 
portant, therefore, lift' artisans should have ftcilities for drawing frcfm 
|uch dSdek. The schools of P»ts iliii of other large citi||»are 
crowded at night-time with aflis^ stu<f^l» drawing and painting from 
the living figure, nude and draped. The Fiflisliury Technical College 
was one of the first schools®ln England in which r^^lar instructior 
from the nude was afforded to artisans. 
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to understand the. history and technique ftf tdieir 
several trades, and to produce in the schocJ itself 
finished works. Of the influence of these schools on 
the industries of the several countries I cannot jiow 
speak. The matter will be referred to in the. Report 
of the Royal Commissioners. But of the desirability 
of establishing such a school iii^this particul^ neigh- 
bourhood I have no doubt whatever ; and the Council 
of this Institute continue to cherish the hope that the 
wealthy Corporation of tins city, at whose suggestion, 
partly, the City School of Art was transferred tp the 
college, may be induced to place at the diSpos^J of 
this Institute sufficient funds for the erection oY a 
new wing to th^ college in which art may be taught 
in it%application to some of the principal industries 
of London.* 

In its general features the Finsbury College, with 
itsTour departments! may be regarded as a type of 
other colleges which, it is hoped, in course of time, 
will be erected in the great manufacturing centres of 
this Wwgdom. In*the establishment of such colleges 
it is important that due regard should be paid to the 
special wants and requirements of each particular 
districb Uniformity is not to be desired in any Uind 
of education, least of all in technicaf education. 
Thipughout Europe^ ^he greatest possible dii»ersity 
iis found to exist aniang* tbjglJiichntrtrt schools an<i 
Icolleges. London 'itself is^uniquely situated as re- 
’ This has not yet been accomplished. 
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gjhls •technical instruction. A# large number of 
•differcgit and important trades are carried on in ancf 
near to it, which render it advisable, ^ri a college 
sucb as this, to adapt the instruction to a few parent 
industd&, and to specialise it according to the « 
requirements of small classed of pupils. In the 
provinces the trades^ are generally more localised, 
and s pecial at tention should in all cases be given to 
the st^le industry of the district Thus, whilst it 
may be found advisable teParate a special school of 
me(J;ianical engineering, and possibly one for the 
builjiirr^ trades, in almost every technical college, the 
otrter departments should be devoted to instruction 
in w'eaving and dyeing operations^; to mining and 
metallurgy, with special^ reference, in some places, to 
the manufacture of iron and steel ; or to chemistry in 
its application to the alkali tradc,^o gas manufacture, 
brewing, spirit distilling, &c. 

Abroad, under different names, several large and 
flourishing technical institutions exist, ^iiich may be 
compared, to some extent, with the I'insbury ^llegi* 
They will be found in Lille, Rheims, Lyons, Chem- 
nitz, and Mulhouse, which, in the linen, cloth, silk 
ho^ery, and calico-printing trades, are the ^als of 
Belfast, Brtdfbrd, Macclesfield, Leicester, and Man- 
chester.* SuclT schools arg to^te found in.Cr^cld, 
*Winterthurf Munich, an^ in^^thier places. In Italy, 
where technical ins^ructjpn, although i^t as highly 


' Each of these cities has now its technical school. 
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developed as in other countries, is well and'"S3«ic- 
matically organised, there exist, under the titles of* 
htituti Tecniciy and of Scuole Professionali, sixty-nine^ 
schools, some of which have departments of mayne 
engineering, weaving, dyeing, and agriculture, but 
many of which resemble in their general objects this 
college. 

In order to indicate the relation that should exist 
between the middle-class schools of the metropolis 
and this college, the Cotlricil of the Institute have 
agreed to offer annually for competition to, the 
adjoining middle-class school six free stude?htsljips, 
tenable for two years, and one. to each of twefve 
other schools in qr near London, including the United 
Westininster School, the Haberdashers’ School, the 
Mercers’ School, the Drapers’ Schools, and the schools 
of other companies^; and further, to enable the more 
prdhiising pupils frolu these schools, after passing 
through the Finsbury College, to obtain the highest 
technical insttuction, the Council contemplate the 
^stablidiment of dhe or more scholarships at this 
college, tenable at the Central Institution, and they 
look to the benevolence of other corporations and 
individuals to found more. * 

, Passing in review the various sclifcols which, 
dui^i^g the last efghf gen, months, in companj» with 
my colleagues, the menjjbers pf the Royal Commission 
on Technical Instruction, I l^avq, had the opportunity 
of inspecting, I tl^ink I may say that I have not seen 
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ny swio® abrfiad, which for the c<»npleteness of its 
rtrangements can compare with the elcctrijal depart- 
lent of this college. Indeed, it is only recently 
(lat physical laboratories, in which the students 
hemselves arc exercised in quantitative experimental 
/ork, have been added to the technical schools of 
he Contijjbnt. Within^ the last fpw months I have 
leard that a practical school of electricity, somewhat 
limilar to our own, is to be founded in Paris ; and 
lot long ago I read an annoifncenent in the ‘ Times ’ 
hat ‘jn view of the! great and gA^wing importance 
5f cjjcti# art, lectureships on this subject have 
ilrea*dy been established at Stuttgart, Aix-Ia-Chapclle, 
Karlsruhe, and Hanover ; and this winter students 
svill be specially instructed in the same subject in^the 
University of Berlin.’ If we can claim precedence 
over other nations in having established a good 
practical school for the training of workmen arl:l 
foremen in electrical engineering, we cannot conceal 
from ourselves the fact that, notwithstanding the 
great progress that has been math; during th# last 
few years in the erection of technical schrxils in dif- 
ferent parts of the country, we are still considerably 
behifid our Continental neighbours in the matfer of 
technical ediltation, ^ 

In 4^rance, Germany and Siyitzcrland, tcchni^l 
schools are f)ut of air cpmpSfison more numerous 
t hgin they^T Sjp-^£*^lJ^ anJ ar^Tjore ^gani- 


cally connected with the educational system^. 
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countries. Moreever, they are so graded th^4|^(>ih 
can pass from the elementary to the highest (pchnipcil 
school, wit^LOut any break in the continuity of their 
studies ; and they are so diverse in character as^tp l)e 
adapted to the requirements of nearly evei^,different 
industry or occupation. That the Germans are proud 
of their educational system there can be no doubt. 
That they are satisfied with it is not equally clear, 
for they are constantly endeavouring to improve it ; 
and latterly opinion haslet strongly in favour of the 
introduction of more pr^ticaX work into j^chool 
instruction. To their technical schools the»‘.Germans 
rightly ascribe, to a great extent, their industrial' suc- 
cess, and they ^ point with pride and satisfaction to 
thejfact that they have weighed their knowledge and 
their technical training against our material advan^ 
tages in mineral Walth, and have not found thern 
\Hanting. But upon these natural advantages it is 
quite certain we cannot continue exclusively to rely, 
and I ventun? to hope that the opening of this new 
college, which occupies an important place in the 
Institute’s scheme of technical instruction, may help, 
to some extent, to take away from us the reproach 
that \^e are educatidnally inferior to other natiorfe. 
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SMITH, HUNTINGTON, A Oentury of American Literature. 

Benjamin Franklin to James Russell Lowell. Crown 8vo, 6s , 

SWIPf, DEAN, Letters and Journals. Indited by Stanlev 

Lane Poole. Llzevir Svo {Par(hme»( l.iluofy). Wiaim, ^ 

parchment or cloth, 6^. 

Prose Writings. Kditcd by Stanley Lank Poole. With 

Portrait. Llzevir Svo {Parchment Library). Vellum, 7 l 6 d. ; 
parchment or cloth, 6s . • 

SYMONDS, JOHN ADDINGTON, VagabimduU Libelliis. 

Crown Svo, 6s . 

TAYLOR, Sir HENRY, Works. 5 vols, crown Svo, joj. 
Philip Van Artevelde. Foolscap Svo, ^ s . 6 (/. 

The Virgin Widow, etc. Foolscap Svo, p. 6 d. 
TENNYSON, Analysis of Tennyson’s ' In MemuiKuu. 

(Dedicated by permission to the Poet Laureate.) By F. W. 
^ Robertson. Foolscap Svo, 2s . 

^ENOH, Archbishop, Poems. Tenth Edition. Foolscap Svo, 
7s , 6cfi Library Edition, 2 vols. small Svo, los . ^ 

Household Book of English Poetry, l^^dited by Archbishop 

Trench. Fourth Edition, revised. Extra foolscap Svo, 5.^. 

TYNAN, KATHERINE, Shamrocks. Small Svo, 51. 

Ballads and Lyrics. Small Svo, 5^. 

W^IgAeR, RICHARD, Prose Works. Pi an slated by W. 

Ashton Ei.i.is. 

Vol. I. fte Art Work of the Future, etc. Svo, I2r. 6<L net. 

II. *The Drama. Svo, 12/. 6 J. net. 

I Iff The Theatre. Svo, 12 j. 6/. net. 

IV. Art and Polities. Svo, I2.r. GJ. net. 

WORDSWORTH, W., Selections. By William Knight and 
other Members of the Wordsworth Society. Printed on hand-made 
paper. I.arge crown Svo. With Portrait, Vellum, 15X. ; parch- 
ment, I 2 s. Cheap Edition, crown Svo, 41. (td. 

Wordsworth Birthday Book. Edited by Adelaide and 
Violet Wordsworth. 3amo, is . ; cloth limp, is. 6 ti. 
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WORKS OF FICTION. 

ADJkMS, Wrs. LEITH, The Old Pastures. Crown 8vo, 6x. 
AMYAND, ARTHUB, Only a Drummer Boy. Crown 8vo, 

piclure boards, 2s. 

liMHf, R. NISBET, Weird Tales from the Northern Seas. 

Krom the Danish of JONAS LiK, With Illustrations by Laurencb 
Housman. l^irge post 8vo, js. 6d. 

BANKS, Mrs. G. LINN.ffiUS, God's Providence House. 

Crown 8vo, 6f. 

BENSON, MAY ELEANOR. At Sundry Times and in Divers 

JUIanners. With Torlrait and Memoir. 2 vol.s. Crown 8vo, iQr. 

OAIBD, MONA, The Wing of Azrael. Crown 8vo, 6x. 
CHILD, J. T., The Pearl of Asia. lox. 6r/. 

COMPTON, 0. G., Scot Free. A Novel. Crown 8vo, 6s. 
FLETCHER, J. S., The Winding Way. Crown 8vo, 6s. 
GOODOHILD, JOHN A., My Friends at Sant 'Ampelio. 

Crown 8 VO, js. 6J. 

'GRAY, MAXWELL, In the Heart of the Storm. Wit^ 

Fronlispiedc. Crown 8vo, 6s. 

The Reproach of Annesley. With Frontispiece. Crown 

8vo, 6j. < ‘ 

Silence of Dean Maitland. With Frontispiece. Crown 

8vo, 6s. New and Illustrated Edition, post 8vo, 6s. 

Costly Freak. With Frontispiece. Crown 8vo, 6s. ^ 

An Innocent Impostor. With Frontispiece. Crowr. 8vo, 6s. 
GREY, ROWLAND, In Sunny Switzerland; A Tale of Six 

Weeks. Second Edition. Small 8vo, 5^* 

Lindenblumen, and other Stories. Small 8vo, $s. 

Jacob's Letter, and other Stories. Crown 8vo, $s. 
GURNEY, Rev. ALFRED, The Story of a Frienddiip/ 

Crown 8vo, 5 j. 

HaWTHOBNE, NATHANIEI., Works. Complete iH to 

vols. Lai^e post 8vo, p. 6d, each. 

Scarlet Letter. New Illustrated Edition. Post 8vo, lox* 6d, 
Dr. Gitmshawe's Secret A Romance. With Preface ahidl 
Notes by Julian Hawthorne. Post 8vo, ^ s . 6 d , 
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HOUSMAN, LAWEENOE, All FeUows. With 7 Illustrations, 

Tit|p ■■nd Cover designed by the Author. Imperial i6mo, 6s. 

The*E[onse of Joy. W’ith 9 Illustrations, and Cover 

specially designed by the Author. Crown Svo, 6 j. * • 

A Farm in Fairyland. With 12 Illustrations by the 

Author. Crown 8vo, 6s, 

HUTSMANS, J. K., En Route. Translated by C, Kegav 

Paul. Second Edition. Crown 8vo, 6s, 

INGELOW, JEAN, Off the Skelligs. A Novel. With 
Frontispiece. Crown Svo, 6s, 

LANG, ANDREW, In the Wrong Paradise, and other Stories. 

Crown Svo, 6s, 

MAODONALD, GEORGE, St. George and St. Michael. ^Vith 

Frontispiece. Crown Svo, 6s. New and chc.ijier Edition, 3 .f. 6<f. 
What ‘a Mine 'a Mine. With Frontispiece. Crown Svo, 6r. 

New and cheaper Edition, y. 6e/. 

^n^ala of a Quiet Neighbourhood. With Frontispiece. 

Crown Svo, 6s,* New and cheaper Edition, y, 6d, 

The Seaboard Parish. A Sequel to ‘Annals of a Quiet 

Neighbourhood.’ With Frontispiece. Cr«jwn Svo, 6s* New and 
cheaper Edition, y. 6</. ’ 

Wilfhd Cumbermede. An Autobiographical Story. With 
Frontispiece. Crown Svo, 6s, New and chea})cr Edition, y. 6d. 

Thoffia^ Wingfold, Curate. With b'ronlispiccc. Crown 

' ' 8vo, 6s. New and cheaper Edition, j/. 6d. 

Paul Fabbr, Surgeon. With Frontispiece. Crown Svo, 6f. 

, Vew iflid cheaper Edition, y. Off. 

The Elect Lady, ^^'ith Frontispiece. Crown Svo, 6s, 

New and cheaper Edition, jj. 6d. 

Flight of the Shadow. \Vith Frontispiece. Crown Svo, 6s. 

New and cheaper Edijion, y. 6d. 

Malcolm. With Portrait of the Author engraved on Steel. 
Crown Svo, 6s. New and cheaper Eilition, 3 /. 6 */. 

Oastle Warlock. With Frontispiece. Crown Svo, 6s, 

Newland cheaper Edition, y. Od, 

There and Back. With Frontispiece. 6s. New and 

cheaper Edition, y. 6d. 

Donal Grant. With Frontispiece. Crown Svo, New 
•ad cheaper Edition, y. 6d, 
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mODONALD, OmBm---continued, 

Home Again. With Frontispiece. Crown 8vo, 6J» ‘ New 

anti cheaper Edition, 6 ii. 

Tfte Maitjlis of Lossie. With Frontispiece. Crown 8vo, 6j. 

New and cheaper Edition, 3J. (xi. 

MacKENNA, S. T., Plucky Fellows. A Book for Boys. 

• With 6 Illustrations, fifth Edition. Crown 8vo, 3^. 6 (i. 

MALET, LUOAS, Colonel Enderby’s Wife. With Frontis- 
piece. Crown 8vo, 6r. 

A Counsel of Perfection. With Frontispiece. Crown 8vo, 6 s. 

Little Peter. A Christmas Morality for Children of any 
age. With numerous Illustrations. Fourth Thousand. 5J. 

MUEHOLLAND, EOSA, Marcella Grace. An Irish Novel. 

New Edition, with Illustrations. Crown 8vo, 6^. 

A Fair Emigrant. With Frontispiece. Crown 8vo, 6 s. 

New and cheaper Edition, 2s. ^ 

OWLGLASS, T 7 LL, Marvellous and Bare Conceits. Trails- 

lated i)y Kknneth Mackenzie. Illustrated by Alfred Crow* 
QUll.L, {Lotos Series), 3 j. 6 fi. 

^ONTOPIDDAN, HENRIK, The Apothecary’s Daughters. 

Translated from the Danish by Gordius Nielsen. Crown 8ve, 
y. bit. 

PRIG, The Prigment: ‘The Life of a ]>rig,’ ‘Prig\Bede,* 

‘How to Make a Saint,’ ‘Black is White.’ Second kdition. , In 
1 vol. crown 8vo, 55. 

A Romance of the Recusants. Crown 8vo, $5!“ 

Black is White; or, Continuity ContinuedT^ Second 
Edition. Foolscap 8vo, 3/. 6 d. 

Prig’s Bede, The Venerable Bede Expurgated, Expounded, 

and Exposed. Second Edition. P’oolscap 8vo, y. 6 d, 

Riches or Ruin. Foolscap 8vo, 3^. 6 d. 

Egosophy. Foolscap 8vo, 3^. 6 d. 

KEANET, Mrs. G. 8., Waking and Working; or, Froin^ 
Girlhood to Womanhood. New and cheaper Edition. With 
F'rontispiece. Crown Svo, ^r. 6 d. 

Blessing and Blessed. A Sketch of Girl Life. New and 

cheapo Edition. Crown 8vo, 3/. 6 d. 

Bos8 Gurney's Discovery. A Story for Girls. Dedicated 
to their Mothers. Crown Svo, yj. 6 d. 
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BEANET, Mrs. O. 8. — continued, 

En g flsh Girls : Their Place and Power. With Preface by 
the Rev. R. W. Dale. Fifth Edition. Foolscap 8vo, is. td. 

Just Any One, and other Stories. With 3 *niustrafions. , 

l6ino, i^. 6 ci. 

Sunbeam Willie, and other .Stories. With 3 Illustrations. 
i6mo, i.r. 6 d. 

Sunshine Jenny, and other Stories. With 3 Illustrations, 

l6mo, i.f. td. 

BOSS, PEB 07 , A Professor of Alchemy. Crown 8vo, 3^. 6 d. 
SBAW, FLOBA L., Oastle Blair. A Story of Youthful Days. 

Crown 8vo, p. 6d. 

SPINNEB, ALIOE, Lucilla : An Experiment. 2 vols. crown * 

8vo, I2J. net. Also cheaper Edition, crown 8vo, p. 6 d. 

Sporting Stories and Sketches. By G. G. With Frontisi)iece 

by G. Bowers. New and cheaper Edition, picture-boards, crown 
• 8vo, 2s. 

StBETTON, HESBA, David Lloyd’s Last WUl. With 4 

Illustrations. New Edition, royal i6mo, is. 6 d. * 

'TA8MA,' A Sydney Sovereign, and other Tal^. Crown 

^ 8vo, cloth, 6s. 

In Her Earliest Youth. Cheap Edition. Crown 8vo, 6 s. 
TAYipB. Colonel MEADOWS, Seeta. A Novel. With 

, Fronnspiecc. Crown 8vo, 3J. 6 d. 

Tippoo Sultaun. A Tale of the Mysore War. With 
Fronti5f>iece. Crown 8vo, p. 6 d. 

Bllp|^ l}arnell. With Frontispiece. Crown 8vo, 3^. 6 d. 

A Noble Queen. With Frontispiece. Crown 8vo, p. 6 d. 

The Confessions of a Thug. With Frontispiece. Crown 

8vo, p. 6 d, 

Tara. A Mahratta Tale. With Frontispiece. Crown 8vo, 

3 ^. f>d. 

*THAOEXBAT, W. M., Sultan Stork, and other Stones and 
Sketches, 1829-44. Now first collected, to which is added the 
Bibnography of Thackeray. Large 8vo, lor. 6 d. 

THBODOLL The MABGHE8A, Oandiduccia. Scenes from^ 

Roman life. 2 vols. crown 8vo, 12 s. net. 

TBAHEBHE, Mxb. ABTHITB, The MiU on the Uih^ •Crown 
8vo, 6 s. 
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COX, Bev. SAMUEL, D.D. — continued. 

The Larger Hope. A Sequel to ‘ Salvator Mundi.’ f econd 
Edition. i 6 mo, ts. 

QAie8iB*dt Evil, and other Sermons, mainly flxpository. 
Fourth Edition. Crown 8 vo, 6s. 

JAVIDSON, SAMUEL, Introduction to the New Testament. 

• Third Edition, Revised .ind enlarged. 2 vols. demy 8 vo, 30 J. 

DAWSON, GEORGE, The Authentic Gospel, and other 
Sermons. Edited by ( Jf.or(;k St. Ci.AiR. Fourth Edition. Small 
8 vo, 3 ^. 6J. 

Every-day Counsels. Indited by (^korue Sr. (‘lair. Crown 

8 vo, 6s. 

Pr|iyers. First Series. Edited by his Wife. Tenth 
Edition. Small 8 vo, 3 ^. 6 ^/. Second Series. Edited by Georok 
St. Clair. Small 8 vo, 35 . 6d. 

Sermons on Disputed Points and Special Occasions, 
Edited by his Wife. Fifth Edition. Small 8 vo, 31 . 6d. 

Sermons on Daily Life and Duty. Edited by his..Wiie. 
Fifth l^dition. Small 8 vo, 3 /. 6(i. ' * 

DEMBO, ,Dr. J. A., The Jewish Method of Slaughter. 
^ Crown 8 vo, 2 s. 6d. net. 

DIDON, Father, Jesus Christ. Cheaper Edition. 2 voIsr 

8 V 0 , I 2 J. 

Belief in the Divinity of Jesus Christ. Crown 8yo, 51. 
DORMAN, MARCUS B., From Matter to Mind, Crdwn 

8 vo, 7 j. 6(t. 

DRAPER, J. W., The Conflict between Religioil and Science. 

Twenty-first Edition. Crown 8 vo, 5 r. {/.S.S.} t 

E 7 TON, ROBERT, The Apostles’ Creed. Sermons. Crown 
8 vo, 3 f. 6d. 

The True Life, and other Sermons. Second Edition. 
Crown Svo, 6s. 

The Lord’s Prayer. Sermons. Crown Svo, $s. 6 d. 

The Ten Oommandmenta Sermons. Crown Svo, $s. 6d, 
The Search for God, and other Sermons. Cr6wn Svo, 
y.6d. 

The Temptation of Jesus, and other Sermons. Crown 
8 to,^. 6d, 

The BMtitudes. Sermons. Crown Svo, 3J. 6d, 
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French Jansenists. By the Author of ‘ Spanish Mystics ’ and 
* litany Voices,’ Crown 8 vo, 6 f. ^ 

FRIEAlANDEB, M., Text Book of Jewish Religion. Fourth 

Edition, Revised. Crown 8 vo, is. (id. ' “ 

The Jewish Religion. Crown 8vo, 5^. 

QRIMIiET, Rev. H. N., Tremadoc Sermons. Chiefly on the 

. .Spiritual Body, the Unseen World, and the Divine llumaniiy. 
Fourth Edition. Crown 8 vo, 6 i. 

The Prayer of Humanity. Sermons on the Lord’s Prayer. 
Crown 8 vo, 35 . (id. 

The Temple of Humanity, and other Sermons. Crown 
8 vo, 6s. 

HAWEIS, Rev. H. R., Current Coin. Materialism-y-The 
Devil — Crime - Drunkenness — Pauperism — Emotion — Recreation 
— The Sabbath. ^Sixlh Edition. Crown 8 vo, 5 J. 

Arrows in the Air. Fifth Edition. Crown 8vo, 5^. 

• Speech in Season. Sixth Edition. Crown 8vo, $s. 
•Thoughts for# the Times. Fourteenth Edition. Crown 
8 vo, Sr. • 

XJnsectarian Family Prayers. New Edition. • Foolscap 

8 vo, is. 6d. • 

RERSHON, J. P., Talmudic Miscellany; or, One Thousand 

and One Extracts from the Talmutl, the Midr.tsliim, and the 
i^bbalah. Post 8 vo, 14 /. {Trubner's Oriental Series.) 

ISLAM. Set Class Orientau 

KEMPIS, THOMAS A, Imitation of Christ. Revised Trans- 

^iatioiff Elzevir 8 vo (Parchment Library). Vellum, yr. 6d. ^ 
parehment or cloth, 6s. 

Rrd Link Edition. Foolscap 8 vo, 2 s. 6d. Cabinet Edition, small 
8vo, ir. 6d. ; cloth limp, ir. 

Miniature Edition, jarao. With Red Lines, is. 6d. ; without 
Red Lines, ir. 

Da Imitatione ChristL l.atin and ICnglish. Crown 8vo, 

m 

U^IOIER, ALEXIUS W., D.D., Indulgences : Their Origin, 
Nature, and Development. Post 8vo, ioj. 6(i. 

Lils's Greatest Possibility. An Essay in Spiritual Realism. 

Foolscap 8 vo, zs. 6d. 

: MVAT, Lady, Seeds and Sheaves : Thoughts for Inchrables 
Crown 8vo, y. 
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M4IM0NIDES, Guide of the Perplexed, from the Original 
Text. Annotated by H. Frixdlandkr. 3 vols. post 8vo,jiJ. 
{Pkildiopkkal Library.) , 

MAlOnNCk^ardin^ Towards Evening : Selections from the 
Writings of Cardinal Manning. Fourth Edition, with Fac-similt, 
i6mo, is. 

MEAD, 0. M., D.D., Supernatural Revelation: An Essay 

• concerning the Basis of the Christian Faith. Royal 8vo, r4r. 

MOORE, AUBREY L., Science and the Faith: Essays on 

Apologetic .Subjects. Third Edition. Crown 8vo, 6x. 

PARKER, THEODORE (Minister of the Twenty-eighth Con- 
OTegational Society at Boston, U.S.), Collected Works. 14 vols. 
8vo, 6r. each. . 

Vo1.*I. Bisoourse on Hatters Pertaining to Religion. 

II. Ten Sermons and Prayers. 

III. Oisoonrses on Theology. 

IV. Discourses on Politics. 

V. & VI. Discourses on Slavery. 

VII. Discourses on Social Science. 

VIII. Miscellaneous Discourses. 

IX.d:X. Critical Writings. 

XI. Sermons on Theism, Atheism, and Popular Theology. 

XII. Autobiographical and Miscellaneous Pieces. 

XIII. Historic Americans. 

XIV. Lessons from the World of Matter and the World l^n. 

Discourse on Matters Pertaining to Religion. People’s 

Edition, Crown 8vo, zs. ; i.r. bd. « 

PASCAL, Thoughts. Translated by C. Kegan pAuf. Pdols- 

cap 8vo, parchment, 12s. New Edition, crown 8vo, 6r. * 

PASTOR, Dr. LUDWIG, The History of the Popes. Trans- 
lated from the German by Frederick J. Antrobus. Vols. 3 and 
4, 8vo, 24s, net 

Paul of Tarsus, By the Author of * Rabbi Jeshua.* Crown 

8 vo, 4i. 6 d, 

PEARSOK, SAMUEL, Scholars of Christ. Crown |vo, 6s, 
Week-Day Living. Third Edition. Crown 8vo, 6s. 

PULPIT COMMENTARY, The (Old Testament Sttries). 
Edilted by the Very Rev. Dean H. D. M. Spence, D.D., and 
Rev. S. Exsll. Super royal 8vo. 
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Pulpit Oommentary— 

GexMsis, by the Rev. T. VVhitelaw, D.l). Homilies by 
the Very Rev. J. F. Montgomery, D.D., Ret -Prof. R. A, 
Redford, Rev. F. Hastings, Rev. W. Rouerts. lntro#uctioi^ 
to the Study of the Old Testament, by Ven. Archdeacon Farrar, 
D.D. Introductions to the Pentateuch, by the Rifjht Rev. H. 
CorrERiLL, D.D., and Rev. T. Whitelaw, D.D. Ninth 
Edition. 15J. • 

ExoduSt by the Rev. Canon Rawunson. Homilies by the 
Rev. J. Orr, D.D., Rev. D. Young, Rev. C. A. Goodhart, Rev. 
J. Urquhart, and Rev. H. T. Kobjohns. Fifth Edition. * vols. 
gs. each. 

Leviticus, by the Rev. Preb. Meyrick. Introductions by 

the Rev. R. Collins and Rev. Prof. A. Cave. Homilicsaliy the 
Rev. Prof. Redford, Rev. J. A. Macdonald, Rev. W. Clarkson, 
Rev. S. R. Aldridge, and Rev. McCheynr Edgar, h'ifth 
Edition, 15^. 

Numbers, by the Rev. R. Wintkrbotham. Homilies by 
^e Rev. Prof. W. Binnie, D.D., Rev. E. S. Pkout, Rev. D. 
Young, and Rev. J. Waite. Introduction by the Rev. Thomas 
Whitelaw, D.D. Fifth Edition. I5.r. 

Beuteronomy, by the Rev. W. I.. Ai.exander, 

Homilies by the Rev. C. Clemance, D.D., Rev. J, Orr, D.D., 
Rev. K. M. Edgar, and Rev. J. D. Davies. Fourth Edition. 15/, 

Joshua, by the Rev. J. J. Lias. Homilies by the Rev. S. 
R. Aldridge, Rev. R. Glover, Rev. E. i>e PKESSEN.sii, D.D., 
Rev. J. Waite, and Rev. W. F. Adenev. Introduction by ih< 
Rev. A# Plummer, D.D, Sixth Edition. \2s. 6d. 

judges* ani Ruth, by the Bishop of Bath and Weli^ anc 
Ref. J. Morison, D.D. Homilies by the Rev. A. F. Muir, Rev 
W. F. Adeney, Rev. W. M. Statham, and Rev. Prof. J 
Thomson. Fifth Edition. 10/. 6d. 

1 and 2 Samuel, by the Very Rev. R. Payne Smith, D.D 
Homilies by the Rev. Donald Fraser, D.D., Rev. Prof. Chapman 
Rev. B. Dale, and Rev. G. 'Wood. Seventh Edition. 2 vols. 151 
each. 

1 Kings, by the Rev. Joseph Hammond. Homilies by th^ 
Rev. E. DB Pressense, D.D., Rev. J. Waite, Rev. A. Rowlanl 
Rev. J. A. Macdonald, and Rev. J. Urquhart. Fifth Edition. 15. 

2 Kingly by the Rev. Canon Rawlinson. Homj^es b 
the Rev. J. Orr, D.D., Rev. D. Thomas, D.D., andlRev. C. B 
Irwin. Seeond^EditioB. 15/. 
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Ptflpit Qorimetitvty'--continued. 

1 Ohroiilcles, by the Rev. Prof. P. C. Barker. lUptnilies 
by the Rev. Prof. J. R. Thomson, Rev. R. Tuck, Rev. W. 
CLARidffh, Rev. F. Whitfield, and Rev. Richard Glover. 
Second Edition. 15J. 

2 Chronicles, by the Rev. Philip C. Barker. Homilies 
by the Rev. W. Clarkson and Rev. T. Whitelaw, D.D. Second 
Edition. 15^. 

Ezra, Nehemiah, and Esther, by the Rev. Canon G. 
Rawlinson. Homilies by the Rev, Prof, J. R. Thom.son, Rev. 
Prof. R. A. Rkdford, Rev. W. S. Lewis, Rev. J. A, Macdonald, 
Rev. A. Mackennal, Rev. W. Clarkson, Rev. F. Hastings, 
Rev. W. Dinwiddie, Rev. Prof. Rowlands, Rev. G. Wood, 
Rev. Prof. P. C. Barker, and the Rev. J. S. Exell. Seventh 
lilditipn. I2i. 6r/. 

Job, by the Rev. Canon G. Rawlinson. Homilies by the 
Rev. T. WiiiTKLAW, D.D., the Rev. Prof. E. Johnson, the Rev. 
Prof. W. F. Adenky, and the Rev. R, Green. 21s . 

Psalms, by the Rev. Canon G. Rawlinson. HomiResJSy 
the R#iv. E. R. Conder, D.D., Rev. W. Clarkson, Rev. C. < 
Clemance, D.D., Rev. W. Foksyth, D.D,, Rev. C. Short, 
D.D.,* Rev. S. Conway, and Rev. R. Tuck. 3 vols. lOr, 6 J. each. 

Proverbs, by the Rev. W. J. Deane and Rev. S. TJ: 
Taylor-Taswbll. Homilies by the Rev. Prof. W. F. Adenby, 
Rev. Prof. E. Johnson, and the Rev. W, Clarkson. Second 
Edition. 15^. 

Ecclesiastes and Song of Solomon, by the Rev. W.' J. 
Deane and Rev. Prof. R. A. Redford. Homiliet by the Rev, 
T. Whitelaw, D.D., Rev. B. C. Caffin, Rv:v. Prof. J. R, 
Thomson, Rev. S. Conwav, Rev. D. Davies, Rev. W. C^j^ri&on, 
and Rev. J. Willcock. 2ir. 

Isaiah, by the Rev. Canon G. Rawlinson. Homilies by 
the Rev. Prof. E. Johnson, Rev. W. Clarkson, Rev. W. M. 
Statham, and Rev. R. Tuck. - Third Edition. 2 vols. i$s. eadh. 

Jeremiah and Lamentations, by the Rev. Canon T. 
Cheynr, D.D. Homilies by the Rev. Prof. J. R. Thomson, Rev.« 
W, F. Adeney, Rev. A. F. Muir, Rev. S. Conway, Rev, D. 
Young, and Rev. J. Waite. Fourth Edition. 2 vols. at 5J. each* 

Ezekiel, by the Very Rev. E. H.‘ Plumptre, I>.D* ^ 
Homilies by the Rev. Prof. W. F. Adeney, Rev. Prof. J. R; 
Thomson, Rev. J. D. Davies, Rev. W. Jones, and Rev, W* 
CLAircsoN. Introduction by the Rev. T. Whitelaw. tl.D. 

2 vuU. lax. 6J. each. 



Ctalsiiied List of Publications. 23 


Pulpit Oommentary— • 

Daqjbl, by the Rev. J. E. H. Thomson, B.D. •Homilies 
by the Rev. Prof. W. F. Adeney, Rev. II. T. Robjohns, and 
Rev. J. D. Davies. 2ts. • • ^ 

Hosea and Joel, by the Rev. Prof. J. J. Given, D.D. 
Homilies by the Rev. Prof. J. R. Tho.mson, Rev. A. Rowland, 
Rev. C. Jerdan, Rev. J. Orr, I^.D., and Rev. D. Thomas, D.D. 
Second Edition. 15/. • 

Amos, Obadiah, Jonah, and Micah, by the Rev. W. J. 
Deane. Homilies by the Rev. J. Edgar Henry, Rev. Prof. J. 
R. Thomson, Rev. S. D. Hillman, Rev. A. Rowland, Rev. D. 
Thomas, Rev. A. C. Thisrlton, Rev. E. S. Prout, Rev. G. T, 
Coster, and Rev. W. G. Bijukik. 15J. 

Nahnm, by the Rev. W. J. Deane. Homilies by th^ Rev 

T. Whitelaw, Rev. S. D. Hillman, and Rev. D. Thomas. 15; 

Pulpit Oommentary, The (New Testament Series). Kdite< 
^ the Very Rev. II. D. M. Spence, D.D., and Rev. Joseph Js 
^ELL. 

St. Matthew,* by the Rev. A. L. Williams. Homilies b 
the Rev. B. C. Caffin, Rev. Prof. W. F. AoRNEYf Rev. P. C 
Barker, Rev. M, Dods, D.D., Rev. J. A. Macdonajj>, and Re^ 
R. Tuck. 2 vols. 21s. each. 

St. Mark, by the Very Rev. Dean Iv Bickerstkth, D.l' 
Homilies by the Rev. Prof. J. R. Thomson, Rev. Prof. J. , 
Given, D.D., Rev. Prof. E. Johnson, Rev. A. Rowland, Re 
A. Muir, and Rev. R. Green. Sixth Edition, a vols. lor. 6 
each. 

St. Luke, by the Very Rev. Dean H. D. M. Spbnc 
H omiliesP by the Rev. J. Marshall Lang, D.D., Rev. \ 
Ci^EKsoN, and Rev. R. M. Edgar. Second Edition. 2 vo 
lor. 6 d. each. 

St. John, by the Rev. Prof. H. R. Reynolds, D.] 
Hotnilies by the Rev. Prof. T. Croskkry, D.D., Rev. Prof. 

R. Thomson, Rev. D. Young, Rev. B. Thoma.s, and Rev, 
Brown. Third Edition. 2 vols. 15/. each. 

The Acts of the Apostles, by the Right Rev. Bishop 
Bath and Wslus. Homilies by the Rev. Prof. P. C Barki 
Rea> Prof. E* Johnson, Rer. Prof. R. A. Kbdford, Rev. 
Tuck, and Rev. W. Clarkson. Fifth Edition. 2 vols. loi; 
each. 

Romans, by the Rev. J. Barhby. Homilies by the R 
Piof. J. R. Thomson, Rev. C. H. Irwin, Rev. T. E. kocKV 
Her. S. R. Aldkidge, and Rev. K. M, Edgar. 15/. 
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PiUpit Oommentary— 

Corinthians and Galatians, hy the Yen. Arc^eacon 
Farrak, D.D., and Rev. Preb. E. Huxtablk. Homilies by the 
^ev. %d^hancellor Lipscomis, Rev. David Thomas, D.D., Rev. 
*boNALi> Fraskr, D.D., Rev. R. Tuck, Rev. E. Hurndall, 
Rev. Prof. J. R. Thomson, Rev. R. Finlayson, Rev. W. F. 
Adkney, Rev. R. M. Ed(;ar, and Rev. T. Croskery, D.D. 
2 vols. Vol. 1 ., containing i Corinthians, Fifth Edition, 15^^. 
Vol. II., containing 2 Corinthians and Galatians, Second Edition, 
2I.V. 

Ephesians, Philippians, and Oolossians, by the Rev. Prof. 
W. G. Hlaikib, D.D., Rev. J{. C. Caffin, and Rev. G. G. 
Bindlav. Homilies by the Rev. D. Thomas, D.D., Rev. R. M. 
Edgar, Rev. R. B'inlayson, Rev. \V. F. Adeney, Rev. Prof. 
T. Croskery, D.D., Rev. E. S. Prout, Rev. Canon Vernon 
Hutton, and Rev. U. R. Thomas, D.D. Third Edition. 2ix. 

Thessalonians, Timothy, Titus, and Philemon, by the 
Right Rev. liishop of Bath and Wkli.s, Rev. Dr. Gloag, and 
Rev. Dr. Eai.ks. Homilies by the Rev. B, C. Caffin, Rev. 
R. Finlayson, Rev. Prof. T. Croskery, D.D., Rev. W. f. 
Adeney, Rev. W. M. Statham, and Rev. »D. Thomas,* D.D. 
Seconr^ Edition. t5x. ' 

Hebrews and James, by the Rev. J. Barmby, and Rev. 
Preb. E. C. S. Gibson. Homilies by the Rev. C. Jerdan, Rev. 
Preb. E. C. S. Gibson, Rev. W. Jones, Rev. C. New, Rev* 
D. Young, Rev. J. S. Bright, and Rev. T. F. Ix>ckyer. Third 
Edition, i^s. 

Peter, John, and Jude, by the Rev. B. C. CAFf iNf Rev. 
A. Plummer, D.D., and Rev. Prof. S. D. F. Salmond, D.D. 
Homilies by the Rev. A. Maclarkn, D.D,, Rev. C4CLEMANCB, 
D.D., Rev. Prof. J. R. Thomson, Rev. C. New, R#v. U. R. 
Thomas, Rev. R. Finlayson, Rev. W. Jones, Rev. *!Peof. 
T. Croskery, D.D., and Rev. J. S. Bright, D.D. * Second 
Edition. iSx. 

Bevelation. Introduction by the Rev. T. Randell, Prin- 
cipal of fiede College, Durham. Exposition by the Rev. A. 
Plummer, D.D., assisted by Rev. T. Randell and A. T. Bott. 
Homilies by the Rev. C. Clbmanck, D.D., Rev. S. Conway, 
Rev. R. Green, and Rev. D. Thomas, D.D. Second Edition. 15/. 

PT78E7, Bey. E. E., D.D., Sermons for the Church’s Reasons 
from Advent to Trinity. Crown 8vo, 5x. 

BENAN, EBNE8T, Life of Jesus. Crown 8vo, is. 

paper coven, ix. 

The Aifbetles. Crown 8vo, is. 6d. ; paper covers, is. 
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REYNOLDS, Rev. J. W., The Supernatural in Nature. • A 

Verification by the Free Use of Science. Thin! lidition,*revised and 
cMarged. Svo. 14J'. 

Mystery of the Universe Our Oommon Faith.* 8 voe 14 ^ 
Msrstery of Miracles. 1'hird Edition, enlarged. Crowr 

8 vo, 6 j. 

The World to Come. Immortality a Physical Fact. (.>o\w 

8 vo, 6s. 

RICHARDSON, AUSTIN, What are the Catholic Claims' 

Introduction by Kev. Lukr Rivinc.ton. Crown 8vo, jx. 6</. 

RIVINGTON, Rev. LUKE, Authority; or, A Plain Rea.son 
for Joining the Church of Rome. Fifth Edition. C rown 8vo, 
3 ^- . 

Dependence; or, The Insecurity of the Anglican Position. 
Crown 8vo, 5J. 

ROBERTSON, Rev. F. W., Notes on Genesis. New and 

\ ^heaper Edition. Small 8vo, 3r. 6J. 

iBt. Paul's Epistle to the Corinthians. l!)xpositor^' Lectures. 
New Edition. Small 8vo, 5x. 

Lectures and Addresses, with other Literary Remains. Nc\^ 
Edition. Small 8vo, 5r. * 

Sermons. Five Series. Small 8vo, 3^. 6r/. each. 

Portrait of the late Rev. F. W. Rohertson, mounted for 
framing, 2s. 61/. 

ROWAN, BREDERIOA Meditations on Death and Eternity 

Translated from the German by F. Rowan. Published by He 
• tla^sty’s gracious permi.ssion. Crown 8 vo, 6s. 

Meditations on Life and its Religious Duties. 'Pranslatet 

from the German by F. Rowan. Published by Her Majesty' 
gracious permission. Crown 8vo, 6s. 

80ANNELL, THOMAS B., and WILHELM, JOSEPH, D.D., 
Manual of CathoUo Theology, based on Scheeren’s ‘ Dogmatik.' 
Vol I. iss. 

80HLEIERMACHER, F., On Religion. Speeches to its 
Cultured Despisers. Translateil, with Introduction, by J. Oman. 
8vo, 7s. 6d. 

TATLER, J. J., Retrospect of the Religions Life of England ; 
or, Church, Puritaxitsm, and Free Inquiry. Second Edidod. Foot 
8vo, yr. 6tl. < 
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TIBLE, Prof. 0. P., Ontlines of the History of Beligion to 
the Spread of the Univerial Beligioni. From the Duteh, by T. 
Estlin Carpenter. Fifth Edition. Post 8 vo, •js. 6d. ^^Pkilo- 
^phica^^ibrary^ and Triibner' s Oriental Series.) 

History of the Egyptian and Mesopotamian Beligions. 

Translated by J. Ballingal. Post 8 vo, ^s. td. ( Triibner' s Oriental 
Series.) 

TBENOH, Archbishop, Notes on the Parables of our Lord. 

8 vo, I 2 s. Cheap Edition. Sixty-first Thousand. 7 ^. 6d. 

Notes on the Miracles of our liord. 8vo, 12 s. Cheap 
Edition. Forty-eighth Thousand, js. 6d. 

Brief Thoughts and Meditations on some Passages in Holy 

Scripture. Third Edition. Crown 8 vo, p. 6d. 

Apocalypse: Commentary on the Epistles to the Seven 
Churches of Alia. Fourth Edition, revised. 8 vo, Ss. 6d. 

On the Authorised Version of the New Testament. Second 
Edition. 8 vo, Js. ^ 

Proverl)^ and their Lessons. Eighth Edition, « enlarged. 

Foolscap 8 vo, 4 ^. 

Studies in the Gospelsr Fifth Edition, revised. 8vo, los. (yd. 
Sjmonyms of the New Testament. Tenth Edition, enlarged’ 

8 vo, 12S. 

Sermons, New and Old. Crown 8vo, 6r. 

Lectures on Medisval Church History. Being the sub> 
stance of Lectures delivered at Queen's College, LoiMon. Second 
Edition. 8 vo, I2J. 

Shipwrecks of Paith. Three Sermons preachell before 
the University of Cambridge. Foolscap 8 vo, 2 s. 6d. 

Westminster and other Sermons. Crown Svo, 6s. 

TRUMBULL, H. 0LA7, The Blood>Oovenant. A Primitive 

Rite, and its bearing on Scripture. Post Svo, Js. 6d. 

TURTON, Major W. H., The 5fruth of Christianity. Crown 
8 vo, 6s. 

WILSON, Archdeacon, Rochdale Sermons, 1891-4. Crown 
8 vo, 

WYLL, GEOROE, Ohristo-Theosophy ; or, Spiritual : 

Dynamics. Crown 8 vo, y. 6 </. net. 
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Religious philosophy and 

SPECULATIVE THEOLOoV. 

also PuiLOsoruv.) 

ABNOLD, Sir EDWIN, Death —and Afterwards. Rcprinieu 

from the Forinighily Review of August, 1885, with a Supplement. 
Eleventh Edition. Crown 8vo, cloth, ij. 6^/.; paper covers, m. 

FEUEB 6 ACH, L., Essence of Christianity, h'rom the 
German, by Marian Evans. Second Edition. Post 8vo, yj. 6«/, 
{Philosophical Library. 

FITZ ARTHUR, T., The Worth of Human Testimony. 

Foolscap 8 vo, ts. 

GRAHAM, WILLIAM, Creed of Science, Beli^ous, Moral, 

and Social. Second Edition, revised. Crown 8vo, 6;. 

AbEP, W. R., The Creed of Christendom. Eighth h^ition. 

• 2 vol*. post 8^0, 1 5 j. ( Philosophical Libraty . ) 

Enigmas of Life. Seventeenth Edition. Post 8 l^o, los. 6d. 
New Edition, with Prefatory Memoir, Edited by hi« Wife. 6/, 
{Philosophical Library.) • 

• Miscellaneous Essays. I'wo Series. (Town Svo, 7 ^. bd. 
each. 

HEGHL, /I. W. F., Lectures on the Philosophy of Religion. 

• Translated by the Rev. E. B. .Srikrs and J. Burdon SandkrsON. 

3 vols. Svo, I 2 s. each. 

^ ^ {See also Philosophy.) 

H., Religion and Philosophy in Germany. Trans- 
lated by J. Snodgrass. PostSvo, 6 j. {Philosophical Library,) 

MORISON, J. COTTER, The Service of Man. An Essay 

towards the Religion of the Future. Crown Svo, 5^. 

mSWMAN, F. W., Miscellanies. Essays, Tracts, and 

Addresses, Moral and Religious. Svo. Vol. I. lOs. 6 J. 

PHT8I0US, Candid Examination of Theism. Second Edition. 

Post Svo, 7 j. 6 tl. {Philosophical Library.) 

READ]^ WINWOOD, The Martyrdom of Man. Fourteenth! 

Edition. Crown Svo. "js. 6</. 

WARD, W. G., Essays on the Philosophy of Theism. 
Edited, with an Introdoction, bjr WiLPain Wawd. * 2 poY* 
8 vo, iis. 
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MYTHOLOGY, Etc. 

•BRlftTON' b. a, Big Veda Americanus. 8 vo, 125. 

COX, Sir 0 . W., Bart., Mjrthology of the Aryan Nations. 

New Edition. 8vo, i6s. 

Tales of Ancient Greece. New Edition. Small crown 

8vo, 6 s. 

Tales of the Gods and Heroes. Small Crown 8vo, 3 jr. 6//. 
Manual of Mythology in the Form of Question and 

Aniwer. New Edition. Foolscap 8vo, jj-. 

Introduction to the Science of Comparative Mythology 

And Folk-Lore. Second Edition. Crown 8vo, "js. 6 d. 

DOWSON, JOHN, Classical Dictionary of Hindu Mythology 
and Hiato^, Geography and Literature. Post 8vo, i6j. ( Triibner' 5 
Oriental Seties.) 

GUBEBNATIS, ANGELO DE, Zoological Mythology^; or, 

The Legends of Animals. 2 vols. 8vo, 8*. 

UtTIR, J(^, Cosmogony, Mythology, etc., of the Indians 
in the^Vedio Age. Third Edition. ^1 u. 

VIGNOl^ TITO, M3rth and Science. An Essay. Third 
Edition. With Supplementary Note. Crown 8vo, 5J. (/..S’. .S’.) 

WAKE, C. S., Serpent Worship, and other Essays, ^ith a 

Chapter on Totemism. 8vo, lor. 6 d. • ^ 

WESTBOPP, H. M., Primitive Symbolism as Uliutrated in 
Fhallio Worihip; or, The Reproductive Principle. "With Intro* 
duction by Major-Gen. Forlong. 8vo, 7j. 6 d. " * v * 

WILSON, H. H., Vishnu Purana. A System of*' Hindu 

Mythology and Tradition. From the original Sanskrit. Illustrated 
by Notes derived chiefly from other Puranas. Translated by H. H. 
Wilson. Edited by Fitz Edward Hall. 5 vols, 41. 6 d . 


FOLK-LORE. 

cBLEEK, W. H. I, Hottentot Folk-Lore. —Beynard the Pox 
in tenth Africa ; or, Hottentot Fables and Tales. Post 8vo, p. 6 d. 

OATUN, GEOBGB, Mandan Customs. -O-Kee-Pa, a Religious 
Cdemcny ; and other customs of the Mandans. With 13 Odomed 
Illustrations. Small 4to, 14;. 
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30X, Sir G. W., and JOKES, £. H., Popular Romances of t^e 

Middle Agee. Third Edition. Crown 8 vo, 6s, 

FASTER, M., Qreeko-Slavonic Literature and its Relation 

to the Folk-Lore of Europe during the Middle Large post 

8 vo, ys. 6d, ” 

GK)MME, G. LAURENCE, Ethnology in Folk-Lore. Crown 

8 vo, 2 ^. 6d. {Modern Sdenee Senes.) 

Indian Folk-Lore. See class Oriental. * 

LONG, J., Eastern Proverbs and Emblems Illustrating Old 

Truths. l*ost 8 vo, 6.V. {Trid>ner’s Orien/al Series.) 

MAORITOHIE, DAVID, Fians, Fairies, and Piets. With 

Illustrations. I.arge post 8 vo, ys. 6d. 

NORTHALL, G. F., English Folk Rhymes. A Collection of 

Traditional Verses relating to Places and Persons, Customs, Super- 
stitions, etc. Crown 8 vo, loj. 6d. 

Turkish Tales. — The History of the Forty Vezirs; or, The 

Story of the Forty Moms and Eves. Translated from the Turkish 
1^ E. J. W. (^HB. Crown 8 vo, lor. 6i/. 


III. OCCULT SCIENCES. 

BAUGHAN, ROSA, The Influence of the Stars. A Treatise 

o/f Adirology, Chiromancy, and Physir^nomy. 8 vo, 5 j. 

BINET, A^ and FERE, 0., Animal Magnetism. Second 

Edition. Crown 8 vo, $s. (/. S. S . ) 

COEIJNS, MABEL, Through the Gates of Gold. Mysticism. 

Small 8 vo, 4 ^. 6d. 

OOOK, LOUISA S., Geometrical Psychology; or, 'J'he Science 

of Representation. An Abstract of the Theories and Diagrams of 
B. W. Bbtts. Sixteen i'lates. 8 vo, ys. 6d. 

COTTON, LOUISE, Palmistary and its Practical Uses. 

Twelve Plates, Crown 8 vo, 2 s, 6d. 

D'ASSl^, ADOLPHE, Posthumous Humanity. A Study 
of Aiantoms, from the French. By Colonel Olcott. With 
Appendix and Notes. Crown 8vo, ys, 6d, 

DBWEY, J. H., The Way, the Truth, and the Life. A 

Handbook of Christian Theosophy, Healing, and Psy<j|nc Culture, 
lor. 6d. 
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HARTMANN, FRANZ, White and Black Magic; or, The 

Science of Finite and Infinite Life. Fourth Edition, revise^ Crovra 
8vo, 8s. t 

Life of ^^acelsus, and the Substance of his Teachings. 

^ew and Revised Edition. Post 8vo, p. 6tJ. 

Life and Doctrines of Jacob Boehme. An Introduction to 

the Study of his Works. Post 8vo, lOj. Gt/. 

IbIDENHAIN, RUDOLPH, Hypnotism, or Animal Magnet- 

iim. With iVefuce hy G. J. Roman K s. Second Edition. Small 
8vo, 2s. G(i. 

HERMES, TRISMEOISTUS, Christian Neoplatonist, Theo- 

logical an<l Philosoiihic.-il Works of. Translated from the Greek by 
J. D. Chamhers. 8vo, 7.y, 6</. 

The Virgin of the World. Translated and Edited by the 

Authors of ‘The Perfect Way,’ Illustrations. 410, imitatiott 
parchment, loj. Gd. 

JENNINGS, HARGRAVE, The Indian Religions ; or. Results 

of the Mysterious Buddhism. Svo, lar. Gd. 

KINGSFORD, ANNA, and MAITLAND, ‘EDWARD, like 
Perfeoc Way ; or, The Finding of Christ. Third Edition, revised. 
Square i6mo, 7^. Gd, 

KINGSFORD, .^NA, Spiritual Hermeneutics of Astrology 

and Holy Writ. With Illustrations. 4to, parclmienl, jcxr. Gd, 

MATHERS, S. L. M., The Key of Solomon the King. , Trans- 
lated from ancient MSS. in the British Museum, \tith Pla^ 
Crown 4to, 25J. 

The Kahallah UnveUed. Containing the Threl Books of 
the Zohar, translated from the Chaldee and Hebrew Text. * ,Post 
Svo, icxr. Gd, % 

The Tarot. Its Occult Signification, use in Fortune-telling, 
and method of Play. With Pack of 78 Tarot Cards, 5^.; without 
the Cards, ir. Gd. 

OLOOTT, Colonel, Theosophy, Religion, and Occult Science. 

With Glossary of £.astern Words. Crown Svo, 7^. Gd. ^ 

OWEN, ROBERT DALE. Footfalls on the Boundary of 

another World. With Narrative Illustrations. Post 8vof 7J. Gd^ 

Debatable Land between this World and the Next. With 

Illustrative Narrations. Second Edition. Crown Svo, 7r. Gd, 

Thr^ding My Way. Twenty-seven Years of Autobiography. 

CrowiTSvo, Gd. 
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PREL, OABL DU, Philosophy of MsrsticisnL Translated 
frqp the German by C. C. Massey. 2 vob Svo, cloth, 25/. 
Psy€hical Research Society, Proceedings. Irregular. 

SERJEANT, W. 0. ELDON. The Astrologer’s OkMlq (Afiima 
Astrologia). gvo, yx. 6^/. 

STREET, J. 0., The Hidden Way across the Threshold; 

or. The Mystery which hath been hidden for Ages and fr^jn 
Generations. With Plates. Large 8v<), 15X. 

VAUGHAN, THOMAS, Magical Writings. Edited, with 

Introduction and Notes by A. K. Waitk. Small 4I0, lox. M. 

VINCENT, R. HABRT, The Elements of Hypnotism. 

Crown 8vo, 5x. 

WAITE, A. £., Lives of Alchemystical Philosophers. • 8vo, 

lOx. 6d. 

Magical Writings of Thomas Vaughan. Small 4 to, ioj*. Cti. 
Real History of the Rosicrucians. With Illustrations. 

\ ^rown gvo, yx. 6d. 

THysteiies of Magic. A Digest of the Writings of Eliphas 
Levi. New and revised Edition. With Illustrations, •gvo, lox. 6ii, 
Occult Sciences. Crown Svo, 6s, 


IV. PHILOSOPHY. 

{See also Keliuion.) 

AOIiA^D, Mir THOMAS DYKE, Knowledge, Duty, and 

* Pa^h. A Study of Principles Ancient and Modern. Crown 8vo 
3x. (id, 

ALEXANDER, S., Moral Order and Progress : An Analysij 

of Ethical Conceptions. Second Edition. Post 8vo, 14X. {Philo 
sophkal Library.) 

ALLEN, GRANTf Colour Sense : Its Origin and Development 

An Essay in Comparative Psychology. .Second Edition. Post 8vo 
XOX. {Philosophical Library.) 

AlRXSTOTLE, The Nicomachean Ethics. T'ranslatcd by F 
II. Pe'i ers. Third hldition. Crown gvo, 6x. 

bain, ALEXANDER, Mind and Body: The Theories 0 
their Rdatioos. With Four lUustrations. Eighth Faiition^ Crow 
gyo, 5x. • 
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B4STIAN, H. OHABLTON, Brain as an Organ of Mind 

With numerous Illustrations. Fourth Edition. Crown ^vo, 51. 

OOMTE, AyOUSTE, Positive Philosophy. Translated and 
t)ondens^ by Harriet Martinkau. 2 vols. Third Edition. Large 
post 8 VO, I 5 r. 

Catechism of Positive Eeligion. From the French by R. 

CONCREVE. Third Edition. Crown 8vo, 2s. 61/. 

FICHTE, J. GOTTLIEB, Characteristics of the Present Age. 

Translated by W. .Smith. Post Svo, 6 s . 

New Exposition of the Science of Knowledge. Translated 

by A. E. Krororr. Svo, iis . 

Science of Knowledge. Translated by A. E. Kroeger. 
With an Introduction by Prof. W. T. Harris, ioj, 6</. {PMlO’ 
fophical Library . ) 

Science of Rights. Translated by A. E. Kroeger. With 
an Introduction by Prof. W. T. Harris. 12j. 6d. {Philosophical 
Library . ) 

Science of Ethics. Translated by W. T. Harris, is. ^d. f 
Popular Works : The Nature of the Scholar, The*.Vocatifin 
of the •Scholar, The Vocation of Man, The Doctrine of Religion, 
Charajjteristics of the Present Age, Outlines of the Doctrine of 
Knowledge. With a Memoir by W. Smith. 2 vols. 21s. {Philo- 
sophical Library.) 

GUICCIARDINI, F., Counsels and Reflections. Translated 

by N, li. Thomson. Crown Svo, 6 s . 

HARTMANN, E. von, Philosophy of the Unconscious. 

Translated by W. C. Coupland. 3 vols. post Svo, 31J. 6d. 
{Philosophical Library.) ’■ 

HEGEL, G. W. F., Lectures on the History 0^ Pli^osdphy. 

Translated by E. S. Haldane. 3 vols. post Svo, each 12). 

HINTON, JAMES, The Law-Breaker, and The Coming of the 
Law. Edited by Margaret Hinton. Crown Svo, 6 s. 

Mystery of Fain. New Edition. Foolscap Svo, is. 
Philosophy and Religion. Selections from the MSS. of 
the late James Hinton. Edited by Caroline Haddon. Second 
Edition. Crown Svo, y. 

The Larger Life. Studies in Hinton’s Ethics. By Oaroline 

^ Haddon. Crown Svo, 5 f. 

HUGHES, H., Principles of Natural and Snpematnral Morals. 

Voh I. Natural Xorali. Svo, izx. 

. The Thdory of Inference. Svo, lor. 6d. 
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JORDAN, F., Character as seen in Body and Parentage. 

Wi^h Illustrations. Third Edition. Small crown Svo, 6^/. net 
LEWift, GEORGE HENRY, Problems of Life and Mind. 8vo. 
Series I. Foundations of a Creed. 2 vols. aSr. 

II. Physical Basis of Mind. With Illustrations. 

III. 2 vols. 22 r. 6(/. 

The Physical Basis of Mind. With Illitstralions. Ne#r 
Edition. With Prefatory Note by Prof. J. Sully. Large post 8vo, 
lor. 6d. 

LANGE, Prof. F. A., History of Materialism, and Criticism 
of its Present Importance. Authorised Translation by Krne.st 
C. Thomas. 3 vol.s. post 8vo, ioj. each. {Philosophical 
Library , ) 

LESLEY, J. P., Man’s Or^in and Destiny. Sketched .from 

the Platform of the Physical Sciences. Second Edition. Crown 
8vo, 7x. 

LUBBOCK, Sir John, Senses, Instincts, and Intelligence of 

I Animals. With special reference to Insects. With 100 Illustrations. 
Third Edition, Crown 8vo, 5x. {l.S.S.) 

LUYS, J., Brain and its Functions. W^ith Illustrations, 

Third Edition. Crown 8vo, Sx. {I.S,S.) • 

MAUDSLEY, H., Body and Will. An Essay concerning 

** Will, in its Metaphysical, Physiolt^cal, and Pathological Aspects. 
8vo, 12X, 

Res|K)nsibility in Mental Disease. Fourth Edition. Crown 

• 8vo, 5x. Kl.S.S.) 

Snpematuralism. — Natural Causes and Supematand 

Seen^^ngs, Second Edition. Crown 8vo, 6 x. 

M]lii,«JOHN STUART, Auguste Comte and Positivism, 

Third Edition. Post 8vo, 3X. 6</. (Philosophical Library.) 

MIVART, ST. GEORGE, On Truth. 8vo, i6s. 

Origin of Human Reason. 8vo, lox. 6d. 

MOORE, AUBREY L., Essays, Scientific and PhilosophicaL 

With Memoir of the Author. Crown 8vo, 6s. 

MOBffBTJfT, Profi H., Suicide. An Essay on Comparative 
Moill Statistics. Second Edition. With Diagrams. Crown 8vo, 
5x. (LS.S.) 

RIBOT, Prot T., EngUdi Psychology. Crown 8vo, is. 6d. 
Diseases of Memory. An Essay in the Positive ^yohology. 
Thiid Edition. Crown 8to,5x. (I.S,S,) 
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BlteHL, Br. A., Ihtroductian to the Theoxy of Science and 

ICetaphyfiof. Translated by Dr. Arthur Fairbanks. Post 8vo, 
9J. {Philosophical Library.) • 

BOMAKEfi/G. J., Mental Evolution in Man. Origin of the 

Human Faculty. 8vo, 14;. 

Mental Evolution in Animals. With Posthumous Essay 
on Instinct by Charles Darwin, 8vo, I2j. 

Animal Intelligence. Fourth Edition. Crown 8vo, 55. 
{I.S.&.) 

SOHOPENHAUEB, ARTHUR, The World as Will and Idea. 

From the German. ^ R. R. Haldane and J. Kemp. Third 
Edition. 3 vois. post svo, I2r. each vol. 

SIMOO^ EDITH, Natural Law. An Essay in Ethics. Second 

Edition. Post Svo, I or. 6</. {Philosophical Library.) 

SULLY, JAMES, Elusions. A Psychological Study. Third : 
Edition. Crown Svo, 5r. {LS.S.) 

WEDGWOOD, JULIA, The Moral Ideal An Historic Studg. 
Second Edition. Svo, 9r. 


V. HISTORY. 

BIOGRAPHY. 
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FOSTEB, BOOEB, Commentaries on the Constitu^on of the 

United States, Historical, and Juridical. Vol. i, royal 8vo^ 

« £i net, 

HALLECK'S International Law ; or, Rules Regulating the 
Intercourse of States in Peace and War. Third Edition, thoroughly 
^ r^is^ by Sir Sherston Baker, Bart. 2 vols. 8vo, 38/. 

HOLST, 9 . von, The Constitutional Law of the United 

Btatcf oi; America. Trapslated by Alfred Bishop Mason. 

•KOj^al 8vo, cloth, ioj. 6d. 

The Constitutional History of the United States. Trans- 
lateil by Lalor. 8 vols., 8vo, cloth. Vols. i, 2, 3, 4, 5 » and 7, 
iSs. each ; vols. 6 and 8, its. 6J. each. 

JENKINS, B., and RAYMOND, J., Architect’s Legal Hand- 
book. Fourth Edition, revised. Crown 8vo, 6s. 

LEVI, Prol LEONE, International Law, with Materials for 
a Ck^e of International Law. Crown 8 vo, 5 /. (A *5.) 

SaMMAN, J. S., Trade Marks: their Begistration aa^ 

Proteotioa. Crown 8vo, 5 j. 
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POLITICS, LABOUR, SOCIALISM, 
FINANCE, Etc. 

AMOS, Prof. SHELDON, Science of Politics. Third Edition. 

Crown 8vo, 5f. (/. S. 6 \) 

BAGEHOT, WALTEB, Physics and Politics; or, The Appli- 
cation of the Principles of ‘ Natural Selection ’ and ‘ Inheritance ’ to 
Political Society. New Edition. Crown 8vo, 3^. 6 d. {PaUmosUr 
Library.') 

The English Comititution. New Edition. Crown Svo, 3.^. 

{Paternoster Library.) 

Lombard Street. A Description of the Money Market. 
New Edition. With Notes, bringing the work up to the present 
time, by E. Johnstone. Crown Svo, 3^. (id. {Paternoster Library. \ 

Essays on Parliamentary Beform. New Edition. Crown 

8vo, 31. 6fl?. {Paternoster Library.) 

BESANT, Sir WALTEB, and Others, Tho Poor in‘Gieat 

Citie%, With Illustrations by Hugh Thompson, etc. *hvo, lar. 

BBENTANO, LUJO, History and Development of Guilds, 

,, and the Origin of Trade Pnioni. Svo, 37. (id, 

BBYCE, J., Handbook of Home Buie. Being Articles on the 
Irish Question. Second Edition. Crown Svo, is.(>d.\ paper covers, Ir. 

OLAPPEBTON, JANE H., Scientific Meliorism! wd ,the 

Evolution of Happineai. Large crown Svo, Sr. &/. ' 

DAYITT, MICHAEL, Speech before the Specisji dtpnm^sion. 

Crown Svo, Jr. * 

FAIBBANKS, ABTHUB, Introduction to Sociology. Post 

Svo, 7.r. 6</. {Philosophical Library.) 

GEOBGE, HENBT, Progress and Poverty. An Inquiry into 

the Causes of Industrial Depressions, and of Increase of Want with. 
Increase of Wealth ; the Remedy. Fifth Edition. Post 8v(^ 7#, dA 
Cabinet Edition, crown Svo, 2 s. 6 d. Cheap Edition, limp 
If. 6 d.i paper covers, ix. 

Protection or Free Ttade. An Examination of ithe TaiiN 
Question, with especial regard to the interests of Labour. Beoii^ 
Edition. Crown Svo, Cheap Edition, limp cloth, if. 6 d.) 
covers, if. V 

Social Problems. Fourth Thousand. Crown 8vo» 51. 

Edidim, limp cloth, if. 6 tLi paner covem. *- 
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OEOROE, HENBT — continued. 

A S^lexedi Philosopber. Being an Examinati( 9 n of Mr. 
Herbert Spencer’s various utterances on the Land Question, etc. 
Crown 8 vo, 5 r. Cheap Edition, limp cloth, is. 6it.; pn/er cover's, if. 

GRAHAM, WILLIAM, Socialism New and Old. Crown 8vo, 
5 x. i/.S.S.) 

The Social Problem, in its Economic, Moral and Political 
Afpeots. 8 VO, i 4 i. 

GREG, W. R., Political Problems for our Age and Country. 
8 vo, lor. 6d. 

HAGGARD, H. RIDER, Cetewayo and His White Neigh- 

bonn. Crown 8 vo, 3 J. {PaterttosUr Library.) 

HOPKINS, ELLICE, Work amongst Working Men. *Sixth 

Edition. Crown 8 vo, p. 6(t. 

HUMBOLDT, Baron W. von, The Sphere and Duties of 
^ Government. From the German, by J. Coulthard. Post 8 vo, $s. 

JBVdNS, W. 8TANLET, Money and the Meehaninn of 
Szehange. Ninth Edition. Crown 8 vo, 5 /. (/. S. .Si) 

KAUPMANN, M., Christian Socialism. Crown Svo, 4J. 6 d. 

♦ Utopias; or, Schemes of Social Improvement, from Sfr 
' Thomas More to Karl Marx. Crown 8 vo, 5 j. 

LBFESTRB, Right Hon. G. SHAW, Peel and O’ConneU. 8vo, 
, ios. f&i. 

Incidentp of Coercion. A Journal of Visits to Ireland. 

- . . .JhireJ Edition. Crown 8 vo, limp cloth, , ir. 6 </.; paper covers, ir. 

msbj Members and English Gaolers. Crown 8vo, limp 

cloth, is. 6d.; paper covers, is. 

Combination and Coercion in IrelanA Sequel to * Incidents 

of Coercion.’ Crown 8 vo, cloth, is. 6d.; paper covers, ir. 

LTNOH, E. M., Killboylan Bank ; or, Every Man His Own 

Banker. Foolscap 8 vo, p. 6d. { Vitla^ Library.) 

MINTON, FRANCIS, Wel&re of the MiUions. Crown 8vo, 
limpiclotb, ir. dff.; paper covers, ir. 

O^NBIEN, R. BARRY, Home Rnler^s Manual. Crown 8vo, 
^oth, IS. 6d.i paper covers, ir. 

Efihh Wrongs and English B em edle% with otlyn: Assays. 

: Oywo-Sfo, p. 
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PBBB7, ABTHUB LATHAM, Principles of PoUtical 

Eoongmj. I^rge post 8vo, gs. • • 

FLIMSOLL, SAMUEL, Cattle Ships. Being the Fifth ^apter 

‘Anc Appeal for our Seamen.* With 46 Illustrations. Cheap 
Edition, is. 

SPENCEB, HEBBEBT, Study of Sociology. Fifteenth 

^ Edition. Crown 8vo, 5.?. (/. S. S.) 

SUMNEB, W. G., What Social Classes Owe to each Other. 

i8mo, 3 J. 

TAYLOB, Sir H., The Statesman. Foolscap 8vo, 3^. 6d. 

PAYLOB, B. WHATELEY COOKE, The Modem Factory, 
System. 8vo, 14J. 

THOMPSON, Sir H., Modem Cremation. Second Edition, 

revised and enlarged. Crown 8vo, u.; doth, 2 f. 


Vn. -NATURAL SCIENCE. 

ANTHROPOLOGY AND ETHNOLOGY. 

jilnthropological Institute of Great Britain and Irelanti, 
Journal of. Quarterly. 5,;. 

BALKWILL, F. H., The Testimony of the Teeth to Man’s 
Place in Kature. With Illustrations. Crown 8vo, 6s. ' 

CABPENTEB, W. B., Nature and Man. With a Memorial 
Sketch l>y J. Estlin Carpenter. Portrait. Large crown 8vo, 
8j. 6J. ^ 

CLODD, EDWABD, Childhood of the World: A Simple 

Account of Man in Early Times. Eighth Edition. Cronm 8vo, 3;. 
Special Edition for Schools, is. 

CUBB, EDWABD M., The Australian Bace. Its Origin, 

Languages, Customs, etc. With Map and Illustrations. 3 vols. 
8vo, I vol. 4to, £2 2 s. ^ 

FOBNANDEB, A., Account of the Polynesian Bace. Its 

Origin and Migrations, and the Andent History of the Hawaiian 
people. Post 8vo. VoL 1 . V- ; VoL II. lor. W/; Vol. HI. 
9^. {Philosophical Library,') 

OEIGEB, LAZABDS, Deyelopment of the Human Baeo. 
’Pran^ted from the German by D. Ashek. Post 8to, dr. (Pil^ “ 
sophkal Library. ) 
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HAEOKEL, Pro£ EBNST, History of the Evolution of Kan. 

yi'mih nuinerdus lliastrations. 2 vols. post 8vo, $2s. ^ ' 

JOLT,^N., Man before Metals. With 148 Illustrations. 
Fourth Edition. Crown 8vo, 5 j. {/.S.S.) 

QTTATBEFAGES, Prof. A. DE, The Human Species. Fifth 
Edition. Crown 8vo, 5r. (/.S, S.) 

SMITH, K. BEOUGH, The Aborigines of Victoria. Conf> 

piled for the Government. With Maps, Plates, and Woodcuts. 
2 vols. royal 8vo, £2 3^* 

STABOKE, C. N., The Primitive Family in its Origin 
and Development. Crown 8vo, 5J. {l.S.S\) 

WEIGHT, G. FBEDEBICK, The Ice Age in North America, 
and ita Bearing upon the Antiquity of Man. With Maps and 
Illustrations. 8vo, 21s, 

Man and the Glacial Period. . With in Illustrations and 

Map. Crown 8vo, SJ. (/. 6’. 3>.) 


ASTRONOMY. 

DBA 7 SON, MaJor General, Untrodden Ground in Astronomic 
^ and Geology. With Numerous Figures. 8vo, I 4 .f. 

LOOMIS, E., A Treatise on Astronomy. 8vo, sheej), yx. (id. 

T;ntrodu6tion to Practical Astronomy. 8vo, sheep, yx. (>d. 
STANLEY# W. F., Notes on the Nebular Theory. 8vo, 9X. 
YOtWTG, ‘‘ProTfessor, The Sun, with Illustrations. Crown 

Svo/sr. {I.S.S.) 


BOTANY. 

QANTOLLE, ALPHONSE DE, Origin of Onltivated PlantA 

* Second Edition. Crown 8vo, 5^^. (/. S. S.) 

OdOKE,^ C., British Edible Fungi: How to Distinguish 
and to CkK>k them. With Coloured Figures of upwards of . 
Forty Species. Crown 8vo, yx, 6rf. 

Yuligi : their Nature, Influences, Uses, Ac. Edited Bv 
Rev. «M. J. BERKKLtT. With numerous Illustrations. sFoarth 
Editkm. Crown 8vo, $s, (/. S.) ^ 
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COOK£, M. 0 . — continued. 

Introduction to Fresh-Water iUgSB. With* an En^era- 

tion of all the British Species. With 13 plates. Crown ovo, 5^. 

DAVIES, G. CHBISTOPHEB, Bambles and Adventures of 
* Our School Field Club. With 4 Illustrations. New and cheaper 
, Edition. Crown 8vo, 3X. 6/f. 

HENSLOW, Prof. G., Origin of Floral Structures through 
Inseot and other Agencies. With 88 Illustrations. Crown 8vo, 5 j. 
(/. .V. S.) 

The Origin of Plant Structures. Crown 8vo, 5 ^. (/. .9. S.) 
HICKSON, S. J., The Fauna of the Deep Sea. Crown 8 vo, 

' 2f. 6<t. {ATodern Scietue Series. ) 

LENDENFELD, B. von, Monograph of the Homy Sponges. 

With 50 Plates. Issued by direction of the Royal Society. 4to, 

LUBBOCK, Sir JOHN, Contribution to Our Knowledge of 
Seedlings. With nearly 700 figures in text. 2 vols., 8vo, 36^. net? 
Also Popular Edition. Crown 8vo, Sx. (/. .S', , • 

PHILLIPS W., Manual of British Discomycetes. With 
^ Desicriptions of all the Species of Fungi hitherto found in Britain, 
included in the Family, and Illustrations of the Genera. Crown 8vo. 
5 x. (/. 6'. S.) ^ 

SEEDING, JOHN D., Gardencraft, Old and New. With 
Memorial Notice by the Rev. E. F. Russri.l. 16 IPustiations. 
Second Edition. Svo, I2x. < 

Tropical Agriculturist. Monthly. Annual Subscription, 

£i6s. • • 

TBOUESSABT, E. L., Microbes, Ferments, and Moulds. 

With 107 Illustrations. Second Edition. Crown 8vo, $s. i^/. S. . 9 .) 

WABD, H. MABSHALL, The Oak : a Popular Introduction 

to Forest Botany. Crown Svo, ax. 6d. {Modem Science Series.) 

WEED, C. M., Fungi and Fungicides. A Practical Manual. 

Crown Svo, 5x. ' 

TOUMANS, ELIZA A., First Book of Botany. Designed to 
Cultivate the Observing Powers of Children. With 300 Engravings. 
New and Cheaper Edition. Crown Svo, ax. 6d. 
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CHEMISTRY. 

COOKE, Prof. J. P., Laboratory Practice. A series 01 

Experiments on the Fundamental Princiides of Chemistry. Crown* 
8vo, 5.f. 

’ • 

New Cbemistry. With 31 Illustrations. Ninth Edition. 

Crown 8vo, $s. (/. .S’. .S'.) 

BICHTEB, Prof V. von, Cbemistry of the Carbon Com- 
pounds : or Organic Chemistry. Authorised Translaiioji by Eugar 
F. Smith. Second American Edition from Sixth German Edition. 
Crown 8vo, 20s. 

Text-Book of Inorganic Chemistry. Authorised Translation 
by Edgar F. Smith. Third American Edition from Fifth German 
Edition. Crown 8vo, 8x. 6 (f. 

^pdlTH, EDGAB F., Electro-Chemical Analysis. With 25 

• illustrations. .Square i6rao, $s. 

STBECKEB, ADOLPH, Text-Book of Organic Chemistry. 

Edited by Professor WistiCENUS. Translated and Edited, with 
extensive Additions, by W, K. IIodgkinson sndA. J. Grrbnawa)^ 

4 Second and cheaper Edition. 8vo, 12/. 6 </. 

VOGEL, Dr. HEBMANN, Chemistry of Light and Photo- 

graphy. With 100 Illustrations. Fifth Edition. Crown *8vo, 5/. 


pEOLOGY, MINERALOGY, Eto. 

ABEBCHftOMBT, Hon. BALPH, Weather. A popular Expo- 
sition of the Nature of Weather Changes from day to day. With 
96 Figures. Second Edition, Crown 8vo, 5.f. (/. S. S . ) 

BOBEBT, The Cause of an Ice Age. Crown Svo, 

«... {Modem Science Series.) 

BONNET, Prof T. G., Ice Work, Present and Past. Crown 

8vo,v 

CATLIN, OEOBGE, The Lifted and Subsided Bocks ol 
America. With tbeir Influence on the Oceanic, Atmospheric, and 
Land Currents, and the Distribution of Races. Wj^ S Maps, 
Crown 8vo, 6x. 6 d. 
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DANA, E. 8 ., Text'Book of Mineralogy. With Treatise on 

CrystaUography and Physical Mineralogy. Third*^ Edition.* With 
800 Woodcuts and Plates. 8vo, 15^. Q 

DANAt J- Text-Book of Geology, for Schools. Illustrated. 

Crown 8vo, loj. 

‘ Manual of Geology. Illustrated by a Chart of the VVorld, 

, and 1000 Figures. Fourth Edition. 8vo, 2 Ss. 

The Geological Story Briefly Told. Illustrated, i amo, 7 j. 6d. 
DANA, J. D., and BBUSH, J. G., System of Mineralogy. Sixth 

Edition, entirely re-written and enlarged. Royal 8vo, £2 iis. 6 d. 

Manual of Mineralogy and Petrography. Fourth Edition. 

Numerous Woodcuts. Crown 8vo, 6 s. net. 

DAWSON, Sir J. W., Geological History of . Plants. With 
80 Illustrations. Crown 8vo, 5J. (/. S. S.) 

GEOLOGICAL SURVEY OF INDIA IN CALCUTTA: 
PalsBontologia Indica. Folio. 1863-95. Published at variouf) 

prices. • 

*** Index to the Genera and species described in the PaIt.;ontol(^ ^ 
Indila up to the year 1891. By W. Theobald. 1S6 pp. folio. 
i 89 £. 4s. 

' Memoirs of the Geological Survey. Vols. I.-XXIV. Royal 
8vo. 1859-91. lOf. each. ® 

*** Contents and Index to the first 20 volumes. By W. Theobald. 
Koyal 8vo. 1892. 4^. 

Records of the Geological Survey. Vols. I.-kxVlU. 

Royal 8vo. 1868-95. 4J. each. 

Contents and Index to the first 20 volumes (1868-87). '' Royal 8vo. 
1891. 4J. 1 . 

HAECKEL, Prof. ERNST, The History of Creation.'^ New 
Edition. Translation revised by Prof. £. Ray Lankesteo. With 
20 Plates and numerous Figures. Fourth Edition. 2 vols. large 
post 8vo, 32J. 

JUDD, Prof. J. W., Volcanoes : What they Are, and What 
they Teach. With 96 Illustrations on wood. Fourth Edition. 
Crown 8vo, Sr. {/.S.S.) 

KINAHAN, G. H., Valleys, and their Relations to Pissnre^ 
Fraoturet, and Faultf. Crown 8vo, p. 6 d, 

LOOMIS, E, A Treatise on Meteorology. 8 vo. sheep, 7X. M 

MALLDT^F. B., Manual of thQ Geology of India. Part 4 .^- ■ 
V. Minenlogy (mamly non-ecoDomic). 175 pp. royal 8vo. tgSiy. ' . 
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MXliKE, J Earthquakes and other Earth Movements. With 

^ Figured. Third and revised Edition. Crown 8vo, (y. (/, S. S.) 

MOI^S, A. J., and PABSONS, C. L., Elements of Mineralogy, 

Oryitallography, and Blow-pipe Analyeii. 8vo, fcl. 

O LDHAM, B. D., Manual of the Geology of India. Sccoryl* 
Edition, revis^ and largely re-written. Royal 8vo, half calf. 
1893. 

800TT, BOBEBT H., Elementary Meteorology. Fifth Edition.* 

With numerous Illustrations. Crown 8vo, 5 j. (/. 3 '. .J.) 

STMONS, G. J., The Eruption of E^akatoa, and Subsequent 
Phenomena. Report of the Krakatoa Committee of the Royal 
SocieW. With 6 Chromo-lithographs, and 40 Maps and Diagrams. 
4to, jCt lox. ^ 

TYNDALL, J., Forms of Water in Olouds and Bivers, Ice 

and Olaoiera. With 25 Illustrations. Tenth Edition. Crown 8vo, 
Sx. i/,S.S.) 

^WEIGHT, G. F., The Ice Age in North America, and its 
I Bearing upqn the Antiquity of Kan. With Maps and Illustrations. 
Svoy 21X. 


MATHEMATICS. 

*OLIFFOBD, W. KINGDON, Common Sense of the Exact 

Sciences. Second Edition. With too Figures. Crown 8vo, 5/. 

HLEIN * FELIX, Lectures on the Ikosahedron, and the 
Solution of Equations of the Fifth Degree. Translated by G. G. 
MoalliCK. 8vo, lox. 6d, 


PHYSICS. 

BABBITT, E, D., The Principles of Light and Oolonr. With 

over 300 Engravings and 4 Coloured Plates. Royal 8vo, 3ix. net* 

Electricity in Daily Life. A Popular Account of its 
Application to Everyday Uses. With 135 Illustrations. Square 
8vo, px. 

GLAZEPBOOK, B. T., Laws and Properties of Matter. 

Crown 8vo, nr. 6<f. {Modtrn ScUnce Strut.) 

H08PITAL1EB, E., The Modem AppUcations of Eleetridiv 
Translated and Enlarged by Julius ItIaibr. SecouL Editkm, 
levked, with many Additions and Numeioas lOnsUMlim a vobi 
gfo, as/» 
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Utf CONTE, JOSEPH, Sight. An Exposition of, the Principles 
of M6nocuIar and Binocular Vision. Second Edition. m|th 132 
Illustrations. Crown 8vo, 5J. (/. .S’ . 9 .) ^ 

JjOmsSL,*&c. EUOEIfE, Nature of Light. With a General 

Account of Physical Optics. With 188 Illustrations and a Table 
of Spectra in Chromo-lithf^raphy. Fifth Edition. Crown 8vo, 5r. 
{/.S.S.) 

ROOD, OGDEN N., Colour. A Text-Book of Modern 

Chromatics. With Applications to Art and Industry. With 130 
Original Illustrations. Third Edition. Crown 8vo, §s. (/. S. S.) 

STALLO, J. B., Concepts and Theories of Modem Physics. 

Third Edition. Crown 8vo, 5/. (/. S. . 9 .) 

« STEiyART, BALFOUR, Conservation of Energy.’ With 14 

Illustrations. Seventh Edition. Crown 8vo, 5^. (/,S.S ) 

WURTZ, Prof., The Atomic Theory. Translated by K 

Cleminshaw. Fifth Edition. Crown 8vo, Ss. {/, S. S.) 


ZOOLOGY. 

dENEDEN, J. P., van, Animal Parasites and Messmates; 
With 83 Illustrations. Fourth Edition. Crown 8vo, 5j. {/, S, S,) 

BERNSTEIN, Prof., The Five Senses of Man. With 91 

Illustrations. Fifth Edition. Crown 8vo, 5^. (/. S, , 

COMSTOCK, JOHN HENR 7 and ANNA B., A l^ual for 
the Study of Iniecti. Royal 8vo, 25.r. net. 

FLOWER, W. H., The Horse ; A Study in Natural History. 

Crown 8vo, 2s. 6d. (Modern Scietue Series.) 

c 

HARTMANN, R., Anthropoid Apea With 63 Illustrations. 

Second Edition. Crown 8vo, 5x. (/. . 5 . S. ) 

HEILPRIN, Prof. A., Geographical and Geological Distribu- 

tion of Animnli. With Frontispiece. Crown 8vo, 5x. (/. S. S.) 

HORNADAY, W. T., Taxidermy and Zoological CoUecting. 

With Chapters on Collecting and Preserving Insects,* by W. J. 
Holland, D.D. With 24 Plates and 85 Illostratioas. 8to, 
icxr. 6d. 

HUXljST, Prof. T. H., The Crayfish: An Introduction to 
the SAidy of Zoology. With 82 Illustrations. Fifth Edition. 
Crown 8 to, 5/. (/. S. S,) 
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KEW^ H. W.,^ Dispersal of Shells. Crown Svo, $s, (/. SfS.) 
LUBIOOK, Sk JOHN, Ants, Bees, and Wasps. *A Record 

of Observations on the Habits of the Social Hymenoptera. With 
5 Chromo-lithographic Plates. Tenth Kdition. t. 4 own 8ro, 

(/. i-. S.) 

On the Senses, Instincts, and Intelligence of AnimaU. 

With Special Reference to Insects. With 118 Illustrations. Tl)^d 
Edition. Crown Svo. (/. S. S.) 

MAHEY, Prof. E. J., Ajiimal Mechanism. A 'Treatise on 

Terrestrial and Aerial Locomotion. With 117 Illustrations. Third 
Edition. Crown Svo, Sr. (/. S. S.) 

METER, G. HERMANN von, Organs of Speech and their 
AppUoation in the Formation of Articnlate Sonndi. With 47 
Illustrations. Crown Svo, 5J. (/. S. S.) * * 

PETTIGREW, J. B., Animal Locomotion ; or, Walking, Swim- 
ming, and Flying. With 130 Illustrations. Third Edition. Crown 
^ Svo, 5x. {J. S. S.) 

ftOGLTON, E.« B., Colours of Animals : their Meaning and 

( Usd*, especially considered in the case of Insects. With Coloured 

Frontispiece and 66 Illustrations in text. Crown Svo, 5 j. (/. S. S.) 

RODD, E. H., Birds of Cornwall and the Scilly Islan^. 

s Edited by J. E. Harting. With Portrait and Map. Svo, l+r.* 

ROMANES, G. J., Jelly-Fish, Star-Fish, and Sea-Urchins. 

^i^a Research on Primitive Nervous Systems. With Illustrations. 
Sec^d Edition, Crown Svo, 5r. (/. S. S. ) 

{See also Pnti.osofiiY.) 

SCHMIDT, Prof. 0., Doctrine of Descent and Darwinism. 

With 26 Illustrations. Seventh Edition. Crown Svo, 51. {/. S. .S’.) 

Ma.tnwinHA in their Relation to Primeval Times, With 

51 Woodcuts. Crown Svo, 5r. (L S. S.) 

SEMPER, ^ARL, Natural Conditions of Existence as they 
affeet Animal Life. With 2 Ma]^ and ic6 Woodcuts. Fourth 
Edition. Crown Svo, 5 j. (A S. S.) 

8TBBBING, T. R. R., A History of Crustacea. Recent 
Malacostraca. With numerous Illustrations. Crown Svo, s*j 
(/. S. S.) / 

? TRIMEN, ROLAND, South AMcan Butterflies. A Mono- 

grajdi of the Extra-tropical Species. With 12 Cc^rfl! Plates. 

3 vels., 8vo, jCf 1^' ^ 
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WABNEB, Prof. F., Physical Expression: Its Modes and 
Prinolplei. With 50 Illustrations. Second Edition. Crd^ 8vo, 
Ss. (/.S.S.) 0 

WEED, C. Insects and Insecticides. Illustrated. Crown 
^ “ 8vo, 7J. 6</. 

WITHEBB7, HABB7, Forest Birds, their Haunts and 
♦ Habits, With Illustrations. Crown 8vo, 2s, td. 


m.-USEFUL ARTS AND SCIENCES AND 
FINE ARTS. 

CHESS. 

British Chess Magazine. Monthly, 9 d. 

EUCLID'S Analysis of the Chess Ending, l^ing and Queen 
against King and Kook Edited by E. Frbeborough^ 8to, *6s, 
net. * 

FBEEBOltOUCH E., Chess Endings. A Companion to Chess 
^ Openings, Ancient and Modem. Edited and arranged by £. FREgf 
BOROUGH. Large post 8vo, 7r. 6 d. 

Select Chess End Games. Edited and arranged. Crown 

8vo, Is. 6 d. net. 4 ' 

FBEEBOBOUGH, E., and BANKEN, C. E., Chess Openings, 
Ancient and Modern. Revised and Corrected up to*the Present 
Time from the best Authorities. Large post 8vo, &.* ' 

GOSSIP, G. H. D., The Chess Player's Text-Boolfi An 
Elementary Treatise on the Game of Chess. Numerous Diagrams. 
i6mo, 2s. 

GBEENWELL, W. J., Chess Exemplified in One Hundred 
and Thirty-two 0amos of tho Most Colobratod FJayers. By W. 

J. Grernwbll. 8vo, 5j. * 

WALKEB'S Chess Studies. New Edition. With Preface 
by E. Frbbborovoh. Large post 8to, p. 6 d. 
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GASTRONOMY AND DIET. 

AL IiB f, MARY L., Luncheon Dishes. Comprftiiig Menu!^ 
in Fren^ and English, as well as Suggestions for Arrangement and 
Decoration of Table. Foolscap 8vo, cloth u. 6t/. ; paper, ir, • 

Five O'clock Tea. Containing Receipts for Cakes, Savoury 
Sandwiches, etc. Eighth Thousand. Foolscap 8vo, is. 6d. ; paper 
covers, ir. 

OAMEBON, Miss, Soups and Stews, and Choice Ragouts. 

Is. 6d. ; paper covers, u. 

BE JOKCOURT, MARIE, Wholesome Cookery. Fifth 

Edition. Crovm 8vo, IJ. 6df. ; paper covers, is. 

HOOPER, MART, Cookery for Invalids, Persons of Delicate 
Digestion, and Children. F'ifth Edition. Crown Svo, 2.r. 6//. , 

Every-Day Meals. Being Economical and Wholesome 
Recipes for Breakfast, Luncheon, and Supper. Seventh Edition. 
IZrown Svo, Is. 6d. 

Little Dinners. How to Serve them with Ekgance and 
Economy. Twenty- first Edition. Crown Svo, 2 s. 64 . « 

^INOSFOBD, ANNA, The Perfect Way in Diet. A TreatHe 
advocating a return to the Natural and Ancient Food of our race. 
Third Edition. Small Svo, 2 s. 

NEWSMAN, FRANCIS WILLIAM, Essays on Diet. Small 

* Svo, cloth limp, 2s. 

SANTIAdk)^ D., Curry Cook’s Assistant. Foolscap Svo, 

, •’ir. ^ ; ^per covers, is. 

BtaxA, E., Foods. With numerous Illustrations. Ninth 
Edition. Crown Svo, 5r. (/.S.S.) 

THOMPSON, Sir H., Diet in Relation to Age and Activity. 

Foolscap Svo, ir. 64. ; paper covers, ix. 


MEDICINE AND PHYSIOLOGY. 

BROTHERS, A., InfEmtile Mortality during Ohild-Birth, 

^ Its Prmation. 8vo, yx. 64. net. 

BBOWHB, EDGAB A., How to use the Ophtbahaoecope. 

Thltd Edidos. Crown Svo, 3x. 6ti 
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BtfNGE, Prof. 0 ., Text-Book of Physiological aad Pathological 
Oheiaistry, for Physicians and Students. Translated the 
German by L. C. Wooldridge. 8vo, idr. » 

,BTaOSD,*6. J., Manual of Gynecology. With 234 Illus- 
trations. Crown 8vo, icw, 6</. net. 

CARPENTER, W. B., Principles of Mental Physiology. 

• With their Applications to the Training and Discipline of the Mind, 
and the Study of its Morbid Conditions. Illustrated. Sixth Edition. 

8 VO, 12/. 

GATLIN, GEORG^ Shut Your Mouth and Save Your Life. 

With 29 Illustrations. Eighth Edition. Crown 8vo, 2s. 6 d. 

DUNN, H. P., Infant Health. The Physiology and Hygiene 

pf Early Life. Small crown 8vo, 3J. 6</. 

DYMOOK, W., WARDEN, 0 . J. H., and HOOPER, D., Phar- 

maoographU Indioa. The principal Drugs of Vegetable Origin met 
with in llritish India. Six Parts and an Index. 8vo. 1^9-93 

>REEN, F. W. EDRIDGE, Colour Blindness and dolbur 
Perc6|[tioii. With 3 Coloured Plates. Crown 8vo, 5J. * 

HAMMERSTON, OLOF, A Text-Book of Physiological 

• Chemistry. 8vo, £1. 

HARLINGEN, A. van, Handbook on the Diagnosis and 
Treatment of Skin Disease. With 60 Illustrations. 8vo, jar. net. 

Index Medicus. A Monthly Classified Record of the Current 

Medical Literature of the World. Annual Subscription, £$ 5j. 

JACKSON, EDWARD, Skiascopy and Its Practical Ap^ics^ 
tion to the Stndy of Refraction. 5^. s 

KRAUS, Dr. J., The Etiology, Symptoms and Treatment of 
Gall-Stones. With Remarks on Operative Treatment by H. MoERra 
Crown 8vo, 

KRAUS, Dr. J.. Senr., Pathology and Therapy of GaU-Stones. 
Crown Svo. Ss. ,* 

Carlsbad: Its Thermal Springs and Baths, and How to 

Use them. Fourth Edition, revised and enlarged. Crown^vo, 6 s. 6 d. 

(LAGRANGE, F., Physiology of Bodily Exercise. Second 
Edition. Crown Svo, 5^. (/.S.S.) 

LBHBCANN, K. B., Methods of Practical Hygiene. Txans- 
lated by W. CaooKBa a vols;, 8vo,;C> 
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LtrOKES, EVA C. E., Lectures on General Nursi^. f)e^ 
^ered to tfle Probationers of the London Hospital Training School 
t 9 Nurses. Fourth Edition. Crown 8vo, 2s. 6</. 

METOHNIKOFF, ELIAS, Lectures on the *<iompaita.tiv^ 
Pathology of Inflammation. Translated from the French by F. A. » 
and E. 11 . Starling. 8vo, I2f. • 

NUNN, T. W., Growing Children and Awkward Walking. 

Crown 8vo, is. 

PILOHEB, J. E., First Aid in Illness and Injury. IVith 

174 Illustrations. Crown 8vo, 6.v. 

PUBITZ, LUDWIG, Code -Book of Gymnastic Exercises. 

32mo, IS. 6 J. net. 

PYE, W., Surgical Handicraft. A Manual of Surgical Mani- 
pulations, See. With 235 Illustrations. Third Edition. Revised 
and Edited by T. H. K. Crowle. Crown 8vo, loj. M. 

Elementary Bandaging and Surgical Dressing, for the use 

9 ’^f Dressers and Nurses. Twelfth Thousand. i8mo, 2.f. 

• 

BIBOT, Prof. T., Heredity: A Psychological Sludy of Its 
Phenomena, Laws, Causes, and Consequences. Second Edition. 
Large crown 8vo, 9.^. * 

BOSENTHAL, Prof. J., General Physiology of Muscles and 

Nerves, Third Edition. With 75 Illustrations. Crown 8vo, 5^. 

V. S.) 

* Sanitarian. Devoted to the Preservation of Health, Mental 
and Physical Culture. Monthly. Annual Subscription, i$s. 

SOCfV'niiE,*W. L., The Art of Compounding Drugs. For 

Sradents and Pharmacists at the Prescription Counter. 8vo, I 2 s. 

STBA^AN, S. A. K., Marriage and Disease. A Study of 

Heredity and the more important Family Degenerations. Crown 
8vo, dr. 

TAYLOB, CHABLES BELL, Lectures on Diseases of the 
Bye. Third Edition. 8vo, los. 

TYEBl^ WALTEB, Nervous Exhaustion: its Causes 
Outeemes, and Treatment. Crown 8vo, y, 

WAKE, 0. 8TAN1LAND, Development of Marriage am 
Xinship. 8vo, i8j. 

WALUS, XWH^TE, Manoal of Hygiene. Crown 8vo, 
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WOOLDBIDGE, L. C., On the Chemiatry of the Blood, and 
othe; Soientiflo Papers. Arranged by Victor Horiliy and 
Ernest Starling. With Introduction by Victor B^rsley. 
With Illustrations. 8vo, i6s. 


MILITARY SCIENCE. 

BAKEB, Lt-Col. EDEN, B.A., Preliminary Tactics. An 
Introduction to the Study of War. For the use of Junior Officers. 
Crown 8vo, 6s. 

BBAGKENBUBT, Major-General, Field Works. Their 

Technical Construction and Tactical Application. 2 vols. small 
crown 8vo, 12s. 

BUXTON, Major, Elements of Military Administration. 

First Part: Permanent System of Administration. Small crown 
8vo, ^s. 6d. 

Cavalry Tactics, Organisation, etc., Notes on. 

Cavalry Officer. With Diagrams. 8vo, izs. 

OLEBT, 6en. C. FBANCIS, Minor Tactics. 13th Edition 

Revised, with 26 Maps and Plans. Crown 8vo, 9 j. 

FOSTEB, C. W., Modem War. Translated by C. W. FosteA. 
Part I. : Strategy, and Atlas of 64, Plates. 8vo, idr. Part II. t 
Grand Tactics, 15^. ^ 

GALL, Captain H. B., Solutions of the Tactical* Fmhlems 

Examinations for Captains, May, 1896 . Crown 8vo^2r. 6d. 

HABBISON, Col B., Officer’s Memorandum Book for 

and War. Fourth Edition, revised. Oblong 32mo, red ^iJ, with 
pencil, 3/. 6d, 

HUTCHINSON, OoL, and MACOSECIOB, Hajor, kilitarjr 
Sketohing and Beeonnaissanee. Fifth Edition. With 16 Plates. 
Small crown Svo, 4s. 

PBATT, Lieut.-Ool 8. 0 ., Field Artillery. Its £quipmeiit»> 
Organisation, and Tactics. Sixth Edition. Revised by Lieut -CoL 
Eden Baker. Small crown Svo, 6r. [JHUitary ffamiholks,) ^ 

Milit^ Law. Its Procedure and Practice, ‘felevcnih 
revised Edition. Small crown Svo, 4.r. 6 d. net. iMUitcay Hand> 
books.) 

80 HAW, Ool H., Defence and Attack of Positioiig imd 

loeaUQMi. Fourth EdiUon. Crown 8vo, ir. 
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SHAW, Lieut-Ool WILKINSON, Elements of Modem 

Tsides prattioally applied to Formations Eighth 

EAtton. With 31 Plates and Maps. Small crown 8vo, gy. net. 
{mlitary Handbooks.) 

rRENOH, Major-General, Cavalry in Modem l^r. Sbiall 

crown 8vo, ts. {Military Handbooks.) 

WINDHAM, Sir 0 . A., The Crimean Diary of the late 
General Sir Charles A. Windham, K.C.B. With an Inirtxlucuon 
by Sir W. H. Russri.i.. Edilt-d by Major Hihui Pkarcr. With 
an added Chapter on The Defence of Cawnporc, by Lieut.-Col. 
John Adve, C.B. 8vo. 


MUSIC. 

BLASEBNA, Prof. P., Theory of Sound in its Belation to 

Mniio. With Numerous Illusirations. Fourth Edition, Crown 
8vo, 5y. (/. .V. S . ) 

l^CHEB, CABL, Explanation of Organ Stops. Witli Hints 

^ foj Effective Cgmbinalions. 8vo, 53. 

‘ PABBY, HTTBEBT H., The Evolution of the Ar^ of Music, 

Crown 8vo, 5y. Also cloth, gilt top, 6j. (/. S. S . ) , 

l^LE, W., Philosophy of Music, Lectures delivered at tb? 
Royal Institution. Fourth Edition, Post 8vo, ^ 6</. {Philo' 
sophical Library.) 

WACKSE 9 , BICHABD, Prose Works. 'I'ranslated by W. 

• Ashton Ei.i.is, 

Vol. I.o The Art Work of the Future, Ac. 8vo, i2y. 6c/. net. 

Voj^ IL The Drama. 8vo, I2y. (sd. net. 

Vol. III. The Theatre. 8vo, i2y. 6t/. net. 

Vol. fv. Art and PoUtice. 8vo, i2j. kid. net. 


NUMISMATICS. 

Humisinate Orientalia. Royal 410, in paper wrapper, 
ftut I.— -Ancient Indian Weights. By E. Thomas. With a plate 
and Map, 9s. 6</. Part II. — Coins of the Urtuki Turkumins. By 
S. iAne Poole. With 6 Plates, ^s. Part III. — (x>inage of Lydia 
and Persia. By Barclay V. Head. With 3 Plates, lor. 6«jy 
IV. — Coins of the Tuluni Dynasty. By E. T. RoGEEii. Witlf 
I Hate, Sx. Part V.— Parthian Coinage. By Percy Gardner. 
With 8 mtes, tSs. Part VI. — Ancient Coins and Merviurcs of 
Ceyhtu By T, W. Rhys Davids. With 1 Plate, lot. 
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Nmnismata 

Vol. 1 . -Containing the first six parts as specified alSove. RtlVal Ato, 
half bound, ;^3 1 3J. 6rf. 

Vol. II. Cq^s of the Jews. Being a History of the Jewish Coinage 
fti the Old and New Testaments. By F. W. Maddkn. With 279 
Wootlcuts and I’late. Royal 4to, £ 2 . 

Vol. ] 1 1. I'art I.- The Coins of Arakan, of Pegu, and of Bnma. By 
J.ieut.-ticneral Sir Arthur 1‘hayre, Also contains the Indian 
Balhara and the Arabian Intercourse with India in the ninth and 
following centuries. By Eij\vari> Thomas, With 5 Illustrations. 
Royal 4I0, 8 j. 6d. 

Vol. III. Part IL -The Coins of Southern India. By .Sir W. 
h'lliolt. With Map and Plates. Royal 410, 25^. 

Numismata Orientalia. Illustrated. Fifty-seven Plates of 

Oriental Coins, Ancient and Modern, from the collection of the late 
Wili.iam Maksden, F.R.S. Engraved from drawings made under 
his directions. 4t(>, 3i.r. 6^. 


PA|NTING, sculpture' EtC. 

BLAKE, WILIiIAM, Selections from the Writings of. 

Edited, with Introduction, by Laurence Housman. With Frontis; 
piece, Elzevir 8vo, Parchment or cloth, 6i’. ; vellum, Js. Cd. 
{Parchment Library.) 

CLEMENT 0. £., and HUTTON, L., Artists of the CJine- 
teenth Century and their Works. 2050 Biographical Sketches. 
Third Edition, revised. Crown 8vo, 15^. 

GOWER, Lord RONALD, BricA-Brac. Being Somft Pbt^to- 

C nts illustrating Art Objects at Gower Lodge, Windso^' With 
tterpress Descriptions. Super-royal 8vo, 15^. ; extra binding, 2ts. 

HOLMES, FORBES A. W., The Science of Beauty. An 

Analytical Inquiry into the Laws of Aesthetics. Second Edition, 
Post 8vo, 35. &/. 

H0U8MAN, LAURENCE, Arthur Boyd Houghton. Selec* 
tions from his Work in Black and White. With Introductory Essay. 
4to, 15J. net. 

tpOWELLS, W. D., A Little Girl among the Old Masters. 

• With 54 Plates. Oblong crown 8vo, lar. 

LEIGHTON, Lord, P.R.A., Addresses to the Students of the 
Boj^l A&adsmy. With Portrait. 8vo, p. hd. 
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BUTOHELLi LUOT M., History of Ancient Sculpture. With 

nujpierous IHjistrations. Super-royal 8vo» 42s. * 

BEYlil^IillS, Sir JOSHUA, Discourses. Edited by E. Gosse. 

Elrevir 8vo {Parchmait lM>rary\ Vellum, 7.?. (ni. 4 Jiarehment or 
cloth, 6 j. * 

THACKERAY, W. M., Essay on the Genius of George 

Cruikihank. Reprinted verbatim fr<im the \i\s(nitns/iy A\vint\ 
With 40 Illustrations. Royal Svo, js. (m/. 

THOMPSON, Sir E. MAUNDE. English Illuminated Manu- 
scripts. With 21 I'lates in chromi>-tithography. Imp. 8vi>, i8j. 

WOLTMANN, ALFRED, and WOERMANN, KARL, History 

of Painting. With numerous Illustrations. Merl. 8vo. \ ol. |. ; 
Painting in Antftjuily ami the Midille Ages. 28^. V'ol. II.; The 
Painting of the Kenasenee, 42.V. The two volumes may l|e had 
bound in cloth with bevelled board.s and gill Ieave.s, price 30J. and 
455. respectively. 


^ TECHNOLOGY, Etc. 

# 

' Amateur Mechanic’s Workshop. Plain and Conkise Direc- 
tions for the Manipulation of WotkI and Metals. Ry ikc Author of 
‘The Lathe and its Uses.’ Sixth Edition. Illustrated. 8vo, 6j. ^ 

iLNDERSON, WILLIAM, Practical Mercantile Correspon- 
dence. A Collection of Modern Letters of Business. With Notes. 
IJiirlieth Edition, Revised. Crown Svo. ji. 6</, 

AKON, W. K A., The Mechanic’s Friend. A Collection of 

Receigis and Practical Suggestions relating to Aquaria, Bronzing, 
Cemgits, JDrawing, Dyes, Electricity, Ciildiiig, (Bass- working, See, 
Second Edition. Numerous Wowlcuts. Crown 8vo, 3^. 6</. 

BELLOWS, W., The Ocean Liners of the World Illustrated. 

SceSnd Edition. Small oblong 4tf), ir. 

DU MONCEL, Count, The Telephone, the Microphone, and 

the Phonograph. With 74 Illustrations. Thinl Edition. Small 
Svo, 5r. 

BOEB^ GUSTAV, Technological Dictionary. In the English 

and German Languages. 2 v<ds. royal Svo, £i 7.1. 

FULTON, J., A Treatise on the Manufacture of Coke, andj 

the SaTing of By^Prodnoti. Svo, zu. 

GALLOWAY, ROBERT, Treatise on Fuel Scienti^c and 

Practical With Illustrations. Post Svo, .6r. 
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HI(LM£, F. EBWABD, Mathematical Drawing Instnunenti 

and How to Hso them. With Illustrations, c Third , Edition 
Irnpeifal i6ino, 3J. 6rf. 

HUSMANIL^., American Grape Growing and Wine Making 

^cw and entirely Revised Edition. Crown 8vo, yr. 6 df, 

INMAN, JAMES, Nautical Tables. Desired for the use oi 

British Seamen. New Edition, Revised and Enlarged. 8vo, l6r. 

JAPP, A. H., Days with Industrials. Adventures and 

Experiences anu)ng Curious Industries. With Illustrations. Crown 
8vo, 6r. 

KAMARSCH, KARL, Technolo^cal Dictionary of the Terms 

Employed in the Arti and Soienoee (Architecture, Engineering, 
Mechanics, Shipbuilding and Navigation, Metiflhirgy, Mathemathic^, 

• &f.). Fourth Revised Edition. 3 vols. imperial 8vo. 

Vol. I. German-English- -French. 12.?. 

Vol. II, English— (Jerman—Frcnch. I2i’. 

Vol. III. French — German- -English. 15J. 

KROHNEE, G. H. A., Handbook for Laying out CurvM cnL 

Bailwaye and Tramways. Crown 8vo, 51. ‘ 

Lathe, Th^, and its Uses; or, Instruction in the Art of 

Turning WihxI and Metal. Sixth Edition. Illustrated. 8vo, 

I tor. 

LAWLOR, J. J., Practical Hot Water Heating, Steam and 

Oaa Fitting. Crown 8vo, 81'. 6 cf. 

LEFFMANN, HENET, and BEAM, W., Ezamimtifti of 
Water for Sanitary and Teohnleal Forpoiei. Second Editioih, 
Revised and Enlarged. With Illustrations. Crown 8vo» 51. 

Analysis of Milk and Milk Products. Crown' Svo, 

LUKIN, J., Amongst Machines. A Debcription of t arious 

Mechanical Appliances used in the Manufacture of Woodj Metal, 
etc. A book for boys. Third Edition. With 64 Engravings. 
Crown 8vo, 3^. 6 (i 

The Boy Engineers. What They Did, and How They Did 

It, A book for boys. With 30 Engravings. Third Edition. 
Crown 8vo, 3^. 6 d. 

The Young Mechanic. A Book for Boyt, containing Direc- 
tions for the Use of all kinds of Tools, and for the ConsAuction of 
Steam Engines and Mechanical Models. Seventh Edition. With 
70 Engravings, Crown 8vo, y. 6 d, i 

MAGU^E, W. B., Domestic Sanitary Draina^ and Plnxnt^ 

tag. Second Edition. Revised. 8vo, lar. 
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XAliDEN, W. Pig Keeping for Profit Crown 8vo, 2s. 

{ Willage Library,) > 

MOOKE, OTTNNINQHAM WILSON, A Practi(^l Ouide for 
Froipeetori, Szploreri, and Miners. 8vo, i2jr. net;* ^ ^ 

MOBFIT, CAMPBELL, Pure Fertilisers, and the Chemical 
Conversion of Bock Guanos, etc., into various valuable produots. 

8vo, £a, 4i-. 

Manufacture of Soaps. With Illustrations. 8vo, 12s, 6d. 

OSTEBBEBG, MAX, Synopsis of Current Electrical Litera- 
ture. 8vo, 5^. net. 

B 1 QHABD 60 N, M. T., Practical Blacksmithing. With 400 

Illustrations. 4 vols. Crown 8vo, 5r. each. 

Practical Carriage Building. 2 vols. 10s. 

, Practical Horse-shoer. With 170 Illustrations. Crown 

^ 8vo, 5x. 

B^S 3 , Lieut. -Ck)!. W. A., Pyrology; or, Fire Chemistry. 

Sntdl 4to, 36.r. ^ 

SCHEIDEL, Dr. A., The Cyanide Process; ite Practical 

Applications and Economical Results. 8vo, 61. p 

SCHOOLINC, J. HOLT, Handwriting and Expression. A 

Study of Written Gesture, with 150 Fac^simile Reproductions of the 
Dfandwritings of Men and Women of various Nationalities. Trans- 
o latecT 8vo, 6x. 

SOHUTZINBEBGEB, Prof., Fermentation. With 28 Ulus- 

\,tratiofts. ^'ourth Edition. Crown 8vo, Sx. {LS.S.) 

SeiencA Weekly. 2s. 

Sdentilc American. Weekly. i8j. 

Seieiitiflc American. Export Edition. Monthly. £1 s^* 
SeiMitiflc American. Building Edition. Monthly. 14X. 

Do. Supplement. Weekly. £i 51. 

SBDDIltG, J. D., Art and Handicraft. Six £ssa)rs. 8vo, 

7s, 6d, 4 

%IIIXB, HAMILTON, Hydnudlci. The Flow of Water 

Uirough Orifices, over Weirs, and through Open Conduits a£id Pipes. 
With 17 Plates, Royal 4to, 30X. 
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THUBSTON, Prof. B. H., History of the Growth of the Steam 
Engioe. With Numerous Illustrations. Fourth Edition.*^ Crown 
8vo, Sr. {/. S.S.) 

B^nualKff the Steam Engine. For Engineers and Tech- 

nical Schools. Parts I. and II. Royal 8vo. 31J. 6d. each Part. 

WANKLTN, J. A., Milk Analysis. A Practical Treatise on 

i the Examination of Milk and its Derivatives, Cream, Butter and 
Cheese. Second Edition. Crown 8vo, ^s. 

WANKLYN, J. A., and CHAPMAN, E. T., Water Analysis. 

A Treatise on the Examination of Potable Water. Tenth Edition, 
thoroughly Revised. Crown 8vo, 5 j. 

WANKLYN, J. A., and COOPEB, W. J., Bread Analysis. 

A Practical Treatise on the Examination of Flour and Bread. Crown 
ovo, Sj. 

Air Analysis. A Practical Treatise. With Appendix on 

Illuminating Gas. Crown 8vo, 5r. 

WATEBHOUSE, Col. J., Preparation of Drawings for Phoj^> 

graphic Bcproductioa. With Plates. Crown Svo, sr. 

WEISBAGH, JULIUS, Theoretical Mechanics. A Manual of 
the Mechanics of Engineering. Designed as a Text Book for Tech- 
nical Schools, and for the use of Engineers. From the German, by 
E. B, CoxK. With 902 Wo<idcuts. Second Edition. Svo, 3ir. dJ. 

WIEOHMANN, G. F., Sugar Analysis. For Refineries, 

Sugar-Houses, Experimental Stations, &c. Svo, 12s. 6d. 

WILCOX, LUTE, Irrigation Farming. Crown Svo, lo;. 
WYLDE, W., Inspection of Meat. A Guide arid 'instruction 

Book to Officers supervising Contract Meat, and to all SaSitary 
Inspectors. With 32 Coloured Plates. 8\o, los. 6d. 


SPORTS. 

GOULD, A. 0., Modem American Pistols and BevolTers. 

8vo, cloth, 7s, 6(4 

Modem American Bifles. 8vo, cloth, 10 ;. 6d, 

HILLIEB, G. LACY, All About Bicycling, lamo, ix. 

MONEY, Captain ALBEBT (** Blue Bock,*^ Pigeon Shootln* 

Foolscap Svo, $s. net. 
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MTEWHOUSE. The Trapper’s Quide. A Manual of Instilic- 

CroWh 8vo, 5:-. » 


Practical Hints on Shooting. By “ 20-B0RE.” 8 vo, 121 . 

^ 

WHEELBON, J. P., Angling Resorts near London. The* 

Thames and the Lea. Crown 8vo, paper, ii. 6 <^. 


IX. -PHILOLOGY, 

COMPARATIVE PHILOLOGY. 

ABEL, OARL, Linguistic Essays. Post 8vo, 91. ( Trammer's 

Onental Series , ) 

Slavic and Latin. Lectures on Comparative Lexicography. 

Post 8vo, 5^. 

IflUGMANN, K., Elements of the Comparative Qrammar 

Sf the Indo-Cfermanic Langpuagei. A Concise Kx posit ion of the 
History of Sanscrit, Old Iranian, Old Armcni.an, Old Greek, ^tin, 
Umbrian, Samnitic, Old Irish, Gothic, Old High Gcirrian, Lithua- 
nian, and Old Bulgarian. In 5 vols. 8vo, cloth. * 

Vol, I. Introduction and Phonology. By J. Wright. 582 P|x 
1888. i8r. 

Vol. II. Part I.— Morphology. Stem Formation and Inflection. By 
i Conway and W. D, Kousk. 500 pp. 1891. i6x. 

VoK III.* Part II.— Morphology. Numerals, Nouns, and Pronouns, 
* By S. Conway and W. D. Rousk. 412 pp. 1892. i2r. 6rf. 

Vol. IV.^ Part III. — Morphology. Verlw ; Form.ation of the Stem, 
and Inflection or Conjugation. By S. Conway and W. D. Rousk. 

*63^pp. 1895- 

Vol. V. Index of Words, Matters, and Authors mentioned in Vols. 
L-fV. 250 pp. 1895. 9^. 

BTBNE, Dean JAMES, General Principles of the Structure 

of Langunge. 2 vols. Second and Revised Edition. 8vo, 36^. 

Origin of Greek, Latin, and Gothic Boots. Second and 

Revised Edition. 8vo, i8r. 

0D8T, IL, Linguistic and Oriental Essays. Post 8va First 

SeriS, lor. 6i/. Second Series, with 6 Maps, 2ir. Third Series,^ 
21 J. {Trubner's Orientai Series.) ** 

Pl^BUOK, B., Introduction to the Study of Language. 

The History and Methods of Comparative Philology life Indo- 
European Languages. 8vo, 5f. 
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OABLANDA, FEDERICO, The Fortunes of Words. Crown 

8vo, • i 

The Philosophy of Words. A Popular Introductioi^to the 

l^cienc*^ I^anguage. Crown 8vo, 5^. 

GREG, R. P., Comparative Philology of the Old and New 
Worlds ia Belation to Arohaio Speeolu With Copious Vocabularies. 

4 Super royal 8vo. £i iis. 6 ( 1 . 

LEFEVRE, ANDRE, Race and Language. Crown 8vo, 5;. 
(I.S,S.) 

Philological Society, Transactions and Proceedings o£ 

Irregular. 

SATCE, A. H., Introduction to the Science of Language. 

^ew and Cheaper Edition. 2 vols. Crown 8vo, 9f. 

The Principles of Comparative Philology. Fourth Edition, 

revised and enlarged. Crown 8vo, lor. 6 (i. 

SCHLEICHER, AUGUST, Comparative Grammar of the 
Indo-Enropean, Sanikrit, Greek, and Latin Languages. Transl^trtl 
from the Third German Edition by H. BendalC. 8vo, 13^. W4 

TAYLOR,^ Canon ISAAC, The Alphabet. An Account of* 

the Origin and Development of Letters. With numerous Tables 
• and Fiu-similes. 2 vols. 8vo, 36J. 

WHITNEY, Prof. W. D., Life and Growth of Language. 

Sixth Edition. Crown 8vo, 55, (/. S, S.) 

Language and the Study of Language. Fourty Bdition. 

Crown 8vo, lor. 6 d. » 

Language and its Study. With especial Refetl^nce to the 

Indo-European Family of I.anguages. Edited by R, Mq^KIS. 
Second Edition. Crown 8vo, 5r. 


AFRICAN. 

GUST, R. N. A Sketch of the Modern Languages of Africa, 
a vols. With 31 autotype portraits, 1883. Post 8vo, i&. {T. 0 . il) 


ALBANIAN. 

Qmmnaire Albanaise, k I’usage de ceux qui ddsirent appreii- 
<^le cattc langue sans I’aide d’un mattre. ^ P. W. CfOUili 
Js, 6d* 
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ANGLO-SAXON. 

BASK, EBASMUS, Grammar of the Anglo-Savon Tongue. 

From the Danish, by B. Thorpe. Third KditionT PusrSvo, 

SJ. 6d. 


ARABIC. 

COTTON, General Sir A., Arabic Primer. Consisting of i8o 

short sentences, containing 30 primary words prepared according 
to the vocal system of studying language. 38 pp., crown 8vo, 
cloth. 1876. 2s. 

Diwans, The, of the six ancient Arabic Poets —Ennabiga, 

’Antara, Tharafa, Zuhair, 'Al<|ama, and Imruuhjais, and a colfection 
of their fragments, with a list of the various readings of the text 
edited by W. Ahiavardt. 8vo, wrapjrcr. 1870. I2s. 

HIBSOHFEU), H., Arabic Chrestomathy in Hebrew eharac- 

t^rt, with a Oloisary. viii. and 174 pp., 8vo, cloth. 1892. 71. 6(4 

» ME AKIN, J. £. BUDGETT, Introduction to tho ^Arabic of 

Horoooo. English-Arabic Vocabulary, Grammar, Notes^etc. Fools- 
cap 8vo, 6s. net. 

NEWMAN, F. W., Dictionary of Modem Arabic. (Anglo* 

Arabic and Aralxr-English.) 2voIs. Crown 8vo,/^l is. 

Hai|db<}|Dk of Modem Arabic. Post 8vo, 6s, 

TiSBlOEf J., Dictionary and Glossary of the Kor&n, with 
eopioUf Orammatical Baferenoei and Explanation!. 1873. Small 
.fto, /I If. 

8ALM(fNE, H. A., Arabic English Dictionary. Comprising 
aboat 120,000 Arabic words with English index of about 50,000 
words. 2 vols. Post 8vo, $6s. 


BANTU. 

KOLBE, F. W., A Language Study based on Bantu. An 

Inquiry into the Laws of Root Formation. gv(j, 6s. 

jOBBEND, J., Comparative Grammar of the South African^ 

Bantu Lanp^ages. Comprising those of Zanzibar, Mozambique, 
Ihe Zambezi, 1 ^ 6 rland, Benguela, Angola, the Conj^, the/)gowe, 
the Cameroons, the Lake R^on, &c. Super-royal 8v(f, 251. ^ 
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BASQUE. 

VAK EYS^W., Outlines of Basaue Grammar. Crown 8vo, 

3,f. 6^. 


BENGALI. 

TATES and WENGER, Bengali Grammar. New and Revised 

Edition. 136 pp. small 8vo, cloth. 1885. 4^. 


CHINESE. 

BALL, J. D., How to Write Chinese. Part I. Royal 8vo, 

Ixjards. 1888. lar. td. 

EITEL, E. J., Ohinese Dictionary in the Cantonese Dialedi 

With Supplement. Royal 8vo, half calf. £2 12V. td. 

HntTH, I*., Text Book of Documentary Chinese. With a 

Vocabillary. 1 vols, demy 410, £\ ij. 

Notes on the Chinese Documentary Style. 1888. Svo) 

3^^. 6r/. 

LOBSOHEID, Rev. W., Chinese and English Dlctitnary. 

Arranged according to the Radicals. 1871. Royal 4to, cloth, 

English-Ohinese Dictionary. With the Punti aod Man<^rin 

Pronunciation. 1866-69. 4 vols., folio, 4s. 

WILLIAMS, S. WELLS, Syllabic Dictionary of the ^dhinese 

Language. Arranged according to the Wu-Fang Yuen Yin, with 
the i’ronunciation of the Characters as heard in Pekin, Canton, 
Amoy, and Shanghai. Third Edition. 4to, half calf, £2 iSx.tAlso 
Index to same, arranged according to Sir Thomas Wade’s ^stem of 
orthography, by Acheson. 8vo, cloth, 12s. 6d. 


CUNEIFORM. 

BEBT^, GEORGE, Abridged Grammar of the Languages of 
tM Cnaeifora Inioriptlona. Crown 8vo, 5^. 
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DANISH. 

BOJ^EN, MARIA, Guide to the Danish Language. 1 21110, 5s. 
OTTE, E. 0 ., Dane -Norwegian Grammar. A*lManu%I foi 

Students of Danish, Ixtsed on the OUendorflian SystcMu, Thirc 
Edition. Crown 8vo, ys. (id. Key, p. 

Simplified Grammar of the Danish Language. Oown Svp, 

2 s. 6 d. 

ROSING, S., Danish Dictionary. Crown Svo, 8r. 6d. 

DUTCH. 

AHN, F., Grammar of the Dutch Language. 121110, 6 ^/. 

HALDEMAN, S. S., Pennsylvania Dutch. A Dialect of 

South Germany, with an Infusion of English. Svo, 3^. 6r/. 


EAST INDIAN. 

BEAMES, J., Outlines of Indian Philology. With language 

Map. Second Edition, enlargetl .ind revised. i868.* Crown Svo, 

5 ^. • 

Comparative Grammar of the Modem Aryan Languages of 

India. Hindi, Panjabi, Sindi, Gujarati, Marathi, Oriya, and 
^nmli. In 3 vols. 8vo, i6i. each vol. 

• VoL l.—On Sounds, xvi. and 360 pp 1872. 

Vol. II. — The Noun and Pronoun, xii. and 348 pp, 1875. 

Vol. Ilf.— The Verb, viii. and 316 pp. 1879. 

OidkPBELL, G., Specimens of Languages of India. Includ- 

iil| those of the alxjriginal tribes of Bengal, the Central Provinces, 
mS the Eastern Frontier. Royal 4to, boards*. 1874. £i ils. (id. 

WHIT WORTH, G. E., Anglo-Indian Dictionary. A^Clo.ssary 

of Indian terms usicd in EnglUh, and of such English or other non- 
Indian terms as have obtained special meanings in India. Svo, I 2 s. 


EGYPTIAN. 

BUDGE, E. A. WALLIS, First Steps in Egyptian. Largf 

post Svo, 9jr. net. ^ 

An Bgyptian Beading Book fur Beginners, with a Vocahn 

Inxf, 8vo, I5f. net. 
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ENGLISH. 

BARTLETT, J. B., Dictionary of Americanisms. A Glossary 

^ Word< 4 ?nd Phrases colloquially used in the United States.’ Fourth 
Edition. 8vo, 2 ts. 

BOWEN, H. C., Studies in English. For the use of Modern 

^ Schools, Tenth Thousand. Small crown 8vo, is. ()d, 

English Qrammar for Beginners. Foolscap 8 vo, is. 

OARRENO, Metodo para aprender a Leer, escrihir y hablar 

el Inglei segun el eistema de Ollendorff. 8vo, 4^. 6 d. Key, 3^. 

JENKINS, JABEZ, Vest-Pocket Lexicon. An English Dic- 
tionary of all except Familiar Words, including the principal Scien- 
tific and Technical Terms. 64mo, roan, i.t. 6 d . ; cloth, ts. 

SMITH, H. PERCY, Glossary of Terms and Phrases. Cheap 

Edition. Medium 8vo, 3^. 6r/. 

TRENCH, Archbishop, English Past and Present. Four- 

teenth Edition, Revised and Improved. Foolscap 8vo, 5 j. 

On the Study of Words. Twenty-third Edition, Revises. 

Foolscai^8vo, $s. 

Select Glossary of English Words used formerly in Senses 
Different from the Present. Seventh Edition, Revised and En- 
larged. Foolscap 8vo, 5.?. 

WEDGWOOD, H., Dictionary of English Etymology. Fourth 

Edition, Revised and Enlarged. 8vo, is. 

Contested Etymology In the Dictionary of the Bei^. W. Wt 

Skeat. Crown 8vo, Ss. ^ 

WHITNEY, Prof. W. D., Essentials of English Gnunmir. 

Second Edition. Crown 8vo, 35. 6 (f. 


FRENCH. 

AHN, F., Method of Learning French. First and Second 

Courses, i2mo, 3^. Separately, ir. 6 d, each. 

Method of Learning F^nch. Third Course. 1 2mo, is. td. 

BELLOWS, JOHN, French and English Dictionary the 
Pocket Containing the French-English and English-French Divi- , 
sions on the same page, Conjugating all the Verbs, Distinmiishing .. 
the Genders by Different Types, giving Numerous Aids to Promm-' 
ciation, &c. Fifly-third Thousand (ff the Second Edition. 
morocco lack, lar. 6(/. ; roan. lOr. 6d. 
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FR E NCH — continued. 

BBS Ae, P. H., and THOMAS, F., French Examination Papers 

let at the UniTeriity of London, Part I.— Malricilation atcl the 
General Examination for Women. Crown 8vo, y. M. Key, Sr. 
Part II. — First B.A. Examinations for Honours and D. Litt. 
aminations. Crown 8vo, ^s. 

• 

OASSAL, CHARLES, Glossary of Idioms, Gallicisms, and 
other Diffionlties contained in the Senior Conrte of the ' Modern 
French Beader,* Crown 8vo, 2s. id. 

OASSAL, CHARLES, and KARCHER, THEODORE, Modem 
Frenoh Reader. Junior Course. Nineteenth Edition. Crown 8vo, 
2s. 6d. Senior Course. Crown 8vo, 4.^. Senior Course and 
Glossary in i vol. Crown Svo, 6s. • 

Little French Reader. Extracted from the ‘ Modern 

French Reader.’ Third l^xlition. Crown 8vo, 2s. 

KARCHER, THEODORE, Questionnaire Frangais. Questions 

pn French Qrammar, Idiomatic Difficulties, and Military Expres- 
sion% Fourth Edition. Crown 8vo, 4J. 6d. ; interleaved with 
writing paper, $/. 6d. i 

LABMOYER, M. DE, Practical French Qrammi&. Crowr 

8vo. New Edition, in one vol., jx, 6r/. Two Parts, 2s. 6d, eaclf 

LS'BRUN, L., Materials for Translating English into French 

Seventh Edition. Post 8vo, 4X. 6d. 

NZ70EN!f , French - English and English • French Pocke 

Dicti^ary. 24ino, 3s. 

BOiilBE,* A.T French Grammar. Adopted by the Imperii 

Ogincil of Public Instruction. Crown 8vo, 3s. 

Frengh Translation. Prose and Poetry, from Englif 

Authors, for reading, composition, and translation. Second Edilio 
Foolscap Svo, 2s. Ci. 

81M01In 4 Metodo para aprender a Leer Eecribir y habl 

«1 Fraacia, ugan el Terdadero tisteaia de Ollendorit Crown 8^ 

6s. Key, 3s, 6d. 

VAN H., Grammar of the French Language. Cro^ 

8m/ Accidence and Syntax, 4s. ; Exercises, 3s. 6d. 
iinBXiLRRy E., Improved Dictionary. English-French a 

French*£nglbb. Royal 8m, ^s, 6d. 
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GERMAN. 

AHNf F., Gifounar of the German Language. New Edition. 

Crown Svo, 3.?. 6</. 

Method of Learning German. 12 mo, 35. Key, Bd. 
*Manual of German Conversation; or, Vade Mecum for 

Kn^'lish Travellers. Second Edition. I2m<), is. 6d. 

FBCEMBLING, F. OTTO, Graduated German Beader. A 

Selection from the most popular writers. With a Vocabulary. 
Twelfth Edition. i2mo, 3^. od. 

Graduated Exercises for Translation into German. Extracts 

frtun the best English Authors, with Idiomatic Notes. Crown Svo, 
4r. 6d. ; without Notes, 4^. 


GREEK. 

OONTOPOT^LOS, N., Lexicon of Modem Greek-English and 
EnglisS-Modern Greek. 2 vols., Svo, 27s. 

^Modem Greek and English Dialogues and Correspondence^ 

Foolscap Svo, 2s. 6d. 

3 ELDART, E. M., Guide to Modem Greek. Post Svo, 7^- 

Key, 2s. 6(i. * ^ 

• Simplified Grammar of Modem Greek. Crown 8;^o, 2s. 6 d, 

PAUL, 0 . BEGAN, and STONE, E. D., Philoldgicil Itfiro- 
duoUon to Greek and Latin for Students. Translated and^idapted 
from the German. Third Edition. Crown Svo, 6s. 

THOMPSON, E. MAUNDl^ Handbook of Greek and Latin 
Paleography. Second Edition. Revised. With numerous /eu- 
simiks. Crown Svo, 5 j. (/. S, S.) 


GUJARATI. 

tXBDALL, Bsv. W. ST. OLAIB, A BiapUiled Onmniar «f» 

the Gi^arati Language. Together with a short Reading Book and 
Vo&butry. Crown Svo, lox. 6d. 
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HEBREW. 

BAUltN, ADA S. and F. L., Hebrew Grammar. With 

Exercises selected from the Bible. Crown Svo, 7 j. 8f. 

BIOEELL, G., Outlines of Hebrew Grammar. 8 vo, cloth, 4 {. 


HINDI. 

BALLANT7NH, J. R., Elements of Hindi and Braj Bhakha 

Qrammar. Compiletl for the Ea.st India College at llaileybury. 
Second Edition. Crown Svo, $s, 

BATE, J. D., Hindi-English Dictionary. Royal Svo, cloth. 

**875. £1 iij. 6^/. • 

KELLOGG, S. H., Grammar of the Hindi Language. With 

copiou.s Philological Notes and Taltles. Second Edition, Uevised 
and Enlarged. 1893. Svo, cloth, iSjr. 


HINDUSTANI. 


CRAVEN, T., English-Hindustani and Hindusiani-xungysh 
Dictionary. New Edition. iSmo, 4^- 6f/. 


DOWSON, J., Grammar of the Urdu or Hindustani Language. 

^econd Edition. Crown Svo, lor. 6r/. 

ind&t&ni Exercise Book. Passages and Extracts for 

Translation into Hindustani. Crown Svo, 2 s. M. * 

FAUiON, IB. W., A New English-Hindustani Dictionary. 

A^ith Illustrations from English Literature and Collofiuial Engli.sh. 
iv. and 674 pp. royal Svo, cloth. 1883. (Published at Rs. 22.) 
Reduced to /i. 

Printed in Roman characters only. 

A New Hindustani-EngUsh Dictionary. With Illustrations 

from Hindustani Literature and Folk-lore. xxiv. ix. and 1216 pp. 
royal Svo, cloth. 1879. (Published at Rs. 52.) Reduced lo £2. 

* * All Hindustani words are printed in the Persian and Roman 
* character ; those of Hindi origin also in the Devanagari. 


PALUfiB^ £. H., Simplified Grammar of Hindustani, PersliA 

and Arabic. Secon<l Edition. Crown Svo, 5^. stf 


FHILI 1 IP 8 , GoL A. N., Hindustani Idioms. With Vocabulary 

and Explanatory Notes. Crown Svo, 5^. 
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HUNGARIAN. 

SINGER, J., Slmplifled Grammar of the Hungarian LanAage. 

Q-own 8Vlb, 4^. 6(i. 

IRISH. 

STOKES, WHITLEY, Goidelica. Old and Early-Middle 

Irish Glosses, Prose and Verse. Second Edilion. Medium 8vo, i8j. 

ITALIAN. 

AHN, F., Method of Learning Italian. 12 mo, 31. 6d. 

OAMEBINI, E., L*£co Italiano. A Guide to Italian Con- 
versation. With Vocabulary. i2mo, 4.T. 6 d. 

MILLHOUSE, J., English and Italian Dictionary. 2 vols. 

8vo, 12S. 

Manual of Italian Conversation. i8mo, 2 s* 


JAPANESE. 

BABA, TATDI, Elementary Grammar of the Japanese 

Langaage, With easy Progressive Exercises. Second Edition.^ 5J. 

OHAMBBBLAIN, Prof. B. H., Simplified Japanese Gramman 

‘ Crown 8vo, $s. 

Romanised Japanese Reader. Consisting of Japan^e 

Anecdotes and Maxims, with English Translations and jf^otes. 
I2mo, 6 s. 

Handbook of Colloquial Japanese. Second Edition. * 8vo, 

12S. 6d. 

Handbook of the Japanese Language. For Tourists and 
Residents. In the Colloquial style. 24mo, 4r. 

SHPBURN, J. C., Japanese and English Dictionary. Second 

Edition. Imp, 8vo, half roan, i8j. 

^apanme-EngUsh and English- Japanese Dictiona^. ^ Third 

^ Edition. Royal 8vo, half morocco, 30ir. Pocket Edition, square 
l6mo, 145. Index of Chinese characters in the royal 8vo. Edition 
arranged according to their radicals by W. H. whitnet, * 

Clotlf AS.%d. 
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JAPAN ESE— continued. 

IMBRIEi W., Handbook of Englisb-Japanee^ Etymology. 

Second Edition, 1889. 8vo, 6^. ' 

MUT8U, H., Japanese Conversation Course. 1S94. Smatl” 

8vo, 2S. 6 (t 


KHASSi. 

BOBEBTS, H., Grammar of the Khassi Language. Crown 

8vo, los. (>d. 


LATIN. 

AHN, F., Latin Grammar for Beginners. Thirteenth Edition. 

i2nio, 3^. 

,,IHNE, W., Latin Grammar for Beginners, on Aim’s System. 

i2mo, 3^. 

MALAGASY. 

^PABEHB, G. W., Concise Grammar of the Malagasy,. 
Language. Crown 8vo, 5;. 

NORWEGIAN. 

SMIT]^ M., and HOBNEMAN, H., Norwegian Grammar* 

^ mh a^lossary for Tourists. Post 8vo, 2 j. 

PALI. 

OHILDEBS, B. C., Pali-English Dictionary. With Sanskrit 

Equivalents. Imperial 8vo, y. 

KtjLLEB, E., Simplified Grammar of the Pali Laagiuift, 

Crown 8vo, Js. 6et. 

PANJABI. 

tlSDALLk W. 8T. CLAIB, Simplifted Grammar and^Beadfng 

Book of the Paajabi Laa^gt. Crown 8to, 7/. Od 
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PERSIAN. 

FINN, A., ^rsian for Travellers. Oblong 3 , j.. 

Palmer, E. H., EngUsh-Persian Dictionary. With Simpli> 

fiecl (Irammar of the Persian Language. Royal i6mo, jos. 6 d. 

Persian-Engllsh Dictionary. Second Edition. Royal i 6 mo, 

loj. 6/. 

Bimplified Grammar of Hindustani, Persian, and Arabic. 

Second Edition. Crown 8vo, 5X. 


POLISH. 

MORFILL, W. R., Simplified Grammar of the Polish 

Language. Crown 8vo. 3^. 6^/. 


PORTUGUESE. 

D'ORSET, ^ J. D., Colloquial Portuguese ; or, Thd Words 
and Plurast's of Every-day Life. Fourth Edition. Crown Svo, 
3^. (xi, 

tlrammar of Portuguese and English. Adapted to Ollen-# 

dorft’s System. Fourth Edition. i2mo, yr, 

flETRA’S Pocket Dictionary of the Portuguese and English 
langaagei. 2 vols. Post Svo, lor. 


PUSHTO (or Afghan). 

TRT7MPP, E., Grammar of the Pas’td ; or, Language of the 
Afghans, compared with the Tranian and North Indian idioms. 
Cloth, 1873. 2IJ. 


ROMANY. 

IJBLAND, 0. G., English Gipsies and their Language. New 

and Cheaper Edition. Crown Svo, 3;. 


TOBOEANtL 

LanguagV 


ROUMANIAN. 

R., Simplified Grammar of the Boumahlali 

Crown Svo, 5J, 
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RUSSIAN. 

EIOl^ HENBY, How to Learn Bussian. A Manual for 

Students. Based upon the Ollendorflfian System. I^urlh F|iition. 
Crown 8 vo, I2J. Key, $s. ' 

Bussian Beader. With Vocabulary. Crown 8vo, lof. 6d.* 


SANSKRIT. 

BALLANT7NE, J. B., First Lessons in Sanscrit Chrammai. 

Fifth Edition. 8 vo, 3 ^. 6J. 

BENFE7, THEODOB, Grammar of the Sanskrit Language. 

For the use of Early Students. Second Edition. Royal 8 vo, lojr. 6<i. 

OOWELL, R B., Short Introduction to the Ordinary I^rakrit 

of the Sanikrit Dramas. Crown 8vo, 3/. 6r/. 

Prakrita-Frakasa, or the Prakrit Grammar of Vararuchi 

j With the Commentary (Manorama) of Bhamaha, 8 vo, 14 J. 

“'Pitney, Pfof. W. D., Sanskrit Grammar. Ijicludingboth 

the* Classical Language and the 01<ler Dialects |i>f Veda and 
^hmana. Second Edition. 8v<i, izs. 


SERBIAN. 

MOBFILL, W. B., Simplified Serbian Grammar. Crown 8vo, 

W. 

^ SOMALI. 

Dictionary. Post 8vo. In the Press. Orders 

bSoked. 

* SINHALESE. 

MENDIS, GDKASEKABA A., A OomprehenslTe Qrammai 

of the Binhaleie Laagoage. 8 vo, lar. 6J. 

Sinhalese Made Easy ; or, Phrase-Book of Oolloquia 

Slahaleie. Revised utd enlarged Edition. i 2 mo, y, btl. 


SPANISH. ^ 

| ffyAT.g, ALFBED A, Excelsior English - Spanish an. 

gpMiiih-Biiglieh Dietioaary. Commercial and Technicat. Fools- 
— « fivo. roan, jor. drf. 
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SPAN I8H— 

BUTLEB, Fm Spanish Teacher, and Oolloauial Phras^Book. 

^8mo, roan, 2s. 6d, 

VELASQUEZ, M. de la OADENA, Dictionary of the Spanish 

and EnglUli langnagei. For the use of Young learners and 
*• Travellers. Crown 8vo, 6j. 

Pronouncing Dictionary of the Spanish and English 
Langnagei, Royal 8vo,;^i 4J. 

New Spanish Reader. Passages from the most approved 
Authors, with Vocabulary. Post 8vo, 6s. 

Introduction to Spanish Conversation. 12 mo, 2 s. 6d. 

VELASQUEZ and SIMONNE, New Method of Learning the 
Spanish Language. Adapted to 011 endorfl''s system. Revised and 
corrected by Senor Vi var. Post Svo, 6s. ; Key, 4s. 


SUAHILI. 

KRAPF, L, Dictionary of the Suahiu Language. Svo, 
£i Ids. 

SWEDISH. 

OTTE, E. 0., Simplified Grammar of the Swedish Language. 

Crown Svo, 2s. 6d. ' 


TAMIL 

ARDEN, A. Hn A Progressive Grammar of Oommon^lTamiL 

8vo, Sr. ^ 

A Companion Reader to Arden's Progressive Tamil 
Oranunar. a vols. Svo, sr. each. Vol. I. : Comnmion Ezerdsee 
and Easy Stories. Vol. II. : The Panchatranta in Tamil. 


TIBETAN. 

, JASCHBX, H. A., Tibetan Grammar. Prepared Dr. 
WsNZBU.. Second Edition. Oown Svo, fr. 

Tibetan-English Diotionary. With special referen^ Ip 
prevailing dialects, to which is added an EngUsh-Hbetan Voeilxi* 
lary. Koyal Svo, cloth, (Published £i lor.) ir. 
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TURKISH. 

ABNOLD, Sir EDWIN, Orammar of the TurkS^ Laiunumre* 

With Dialogues and Vixrabulary. Tost 8vo, 2s. 6f/. 

BEDHOUBE, J. W., Bimplifled Grammar of the Ottomatf- 

Turkiih Language. Crown 8\ o, icxr. 6^. 

Tturldsh Vade Mecum of Ottoman Oolloquial Language. 

English-Turkish and Turkish-English, the whole in lOnglish Charac- 
ters, the Pronunciation being fully indicilcd. Third Edition. 32mo, 
6s. 

VOLAPUK. 

BPBAGUE, 0. B., Handbook of Volapuk. The International 

Language. Second Edition. Crown 8vo, 5^. 


ZULU. 

BOI^m^B, 0.,* An English-Zulu Dictionary. Crown 8vo, 

Ss. net. * 

The Zultt-Kafir Language. Crown 8vo, net. ® 

X.-ORIENTAL 

BRITISH INDIA. 

ALBBKOA 2 D India: The Beligion, Philosophy, Literature, 

of India about A.D. 1080 . Arabic Text, edited by Prof. E. 
StcHAU, 1887. 4 ‘Oi £3 3 ^- 

IBNoliD, Bir EDWIN, India BevisiteA ^\'ith 32 full-page 

Illustrations. Crown 8vo, 6s. 

(5« a/so f/ass Beixks-LE'II KKs. ) 

BALDWIN, Oapt. J. H., Large and Bmall Game of Bengal 
and the Vorth-Weitora ProTiaeot of India. With Illustrations. 
Second Edition. Small 4I0, lor. 6d. 

BAUb V., Diamonds, Coal, and Gold of India. Foolsc|{p* 

8vo. 1881. ss. 

]gjUXANTTNE, J. B., Bankhya Aphorisms of ApUa. 

Tiwiskted and Edited. Third Edition. Post 8vo, IW. {Trubj^s 
Qruntal SerUs4 * _ 


F 
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BARTH, A., Religions of India. Translated by the J. 

Wood. Third Edition. Post 8vo, i6j. {Triibner^ s Oriental Series,) 

^hagr^ad-GKtfa ; or, The Song Celestial. From the Sanskrit 

by Sir E. Arnold; Fifth Edition. 1894. Crown 8vo, 5r. 

Bhagavadgita. With Commentary and Notes, as well as 

References to the Christian Scriptures. Tran.slated from the Sans* 
krit by M. Ciiattrrji. Second Edition. 1893. 8vo, lor, 6d. 

Bhagavad-Oita. English translation, with a Commentary and 

a few introductory papers by Hurrvciiund Chintamon. 1874. 

X. and 83 pp. 8vo, 6s. 

Bhagavad Gita ; or, the Sacred Lay. Translated, with notes, 

fipm the Sanskrit by J. Davies. Third Edition. 1893. Post 8vo, 

6s. ( Trubnes^s Oriental Series . ) 

B08B, P. NATH., A History of Hindu Civilization daring 
Britiih Buie. Vols. I. and II. together, 15^. net. Vol. III.,7r. 6d. 
net. Crown 8vo. To be completed in 4 volumes. 

BOYD, P., Nagananda; or, the Joy of the Snake Worl^. 

From tit-' Sanskrit of Sri -1 larsha-Deva, 1872. Crown 8^0, 4^. 6d. o 

mnSH MUSEUM CATALOGUES OFIHD/AS LITERATURE. 
Special List Sent on Application. 

BURNELL, A. C., South Indian PaUeography, from tl^ 4th 
to the 17t)i Century. Enlarged Edition, with Map and B^ate^ 4to, 
jC 2 I2s. 6d. 

Ordinances of Blanu. Translated from the Smi^rit, with 

introduction. Completed and edited by E. W, Hopkins, '1684. 
ro.st8vo, !2r. {I'riibner^s Oriental Series.) 

CHRISTIAN, J., Behar Proverbs. Classified and aiitanged 
according to subject-matter, with notes. 1890. PostSvo, ios. 6d, 
{I'riibner's Oriental Series.) 
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Hoaeum. 3 vols. 1879-83. 410, cloth, 25f. each volume. 

SA*D UD DIN MAHMUD SHABISTABI Qulshan i Bas 
(the Mystic Bose Garden). Persian Text with an English Trans' 
lation, Notes, and a Commentary, by E. H. Whinfirld. 1880 
4to, cloth, IOjt. 6f/. 

The Gulistan, or Bose Garden of Shekh MushUtQI'Din 

Sadi of Shiras. 'Pranslatecl from the Alish Kadah, by E. B. 
EASTWifrK. Second Edition. Post 8vo, lOJ. hd, {Triibnei^t 
Oriental Series. ) 

of Lankuran. A Persian Play, with a Grammatical 

• tntroducfiorfj Translation, Notes, and Vocabulary, by W. H. Hag« 
GA#b and G. Le S'l range. Crown 8vo, ioj. M, 
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ALZilBONE, 8. A, Dictionary of English Literature and 

Bgjitish and Amerioan Anthora. From the Earliest Accounts to 
the Latter Half of the i9lh Century. 3 vols. Royal 8vo, 8r. 
Supplement, 1891, 2 vols. royal 8vo,/3 3^. 


BihUographica~3 Volumes. Containing the 12 parts. Bound 

in half morocco (Roxburgh style). Large Imperial 8vo, ^2 zs, net 
each. 


British ^Museum Publications. List on application. 

DUFF, B. GORDON, Early Printed Books. With Fron^ 

piece and Ten Plates. Post 8vo, 6r. net, {Baais about Bookt,\ ^ 

Bli1(»,0HAXI.B8 and HAST, It* Omt Book OoUoeton 

With 10 niostrations. Post 8\*o, 6 s. net. {Booi’S abmt Boeks^ 
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FLETOHEB, W. YOTTNaEB, EngUsh Bookblndinga V ^ 

Britlin Xaienm. With 66 plates. Printed in fac‘StmU$\xjf Vi 
Griggs^ Folio, limited to 500 copies, y. net. 

HAlfey, w. J., Book Plates. With Frontispiece and 31 

• Illustrations of Book Plates. Post 8vo, 6s. net. .{Books 
^ Books.) ^ 

HOBKE, H. P., The Binding of Books. With 12 Plates 

Post 8vo, 6s. net. (Books about Books.) 

IBBAHIM, HIMLT, Prince, The Literature of Egypt ant 
the Soudan. A Bibliography, compriring Printed Books, Periodica 
Writings, and Papers ol I-earned Societies, Mam and* Charts 
Ancient Papyri Manuscripts, Drawings, etc. 2 vols. Demy 4to 

«i.yan, Bibliography of. {See Oriental.) 

MADAN, FALOONEB, Books in Manuscript. With 8 Plates. 

Post 8vo, 6 t. net. (Books about Books.) 

POLLABD. A. W., Early Illustrated Books. witfh Platea 

Post 8va, 6j, net. (Books about Books. ) 

PCb^LE, W. F., Index to Periodical Literature. Revised 
Edition, Royal 8vo, jCs 13s. 6d. net. First Supplement, iSu 
to 1887. Royal 8vo, £2 net. Second Supplement, iw7 to 
1892. Royal 8vo, £2 net. 

8LATEB, J. H., Early Editions. A Bibliographicii Survey 

of the Works of some Popular Authors. 8vo, 21s, net. ^tnrlcRveo 
with Writing Paper, 26 j. net, 

8WINBUBNE, Bibliography of Algernon Charles Swi%biiiiie 

from 1867 to 1887 . Crown 8vo, vellum, gilt, 6s. 

THAOKEBAT, Bibliography ot Sultan Stork, and other 
Stories and Sketches, 1829-44, now first collected. To which is 
added the Bibliography of Thackeray. Large 8vo, lor. 6 tf. 

THOMPSON, Sir E. MAUNPE, English Illuminated Haat^; 

■oripts. With 21 Plates in Chromo-Lithography. Imperial 
l8r. net. 

tBUBNEB'S Bibliogiaphioal GHiide to American Lit«rili«f| 

^ from 1817 to 1887 . ^vp, half bound, i8r. . . 

Catatogue of Dictionaries and Orammars of the PfMM 

ud Pialooti of tho World. Second ^Hon, 
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PERIODICALS AND SOCIETfSa 

Anthropological Institute of Great Britain and Irelandf 
Journal of. Quarterly. 5 j. 

Antiquarian Magazine and Bibliographer, The. Edited by 
Edward Wai.ford and G. W. Rbdway. Complete in 12 vols. 
8vo, ;^3 net. 

Asiatic Society of Bengal, Journal. , 8vo, 31. per number. 

Proceedings, ts. jier numlxT. 

Asiatic Society, BoyaL Bombay Branch. Journal Irr||;ular. 

Asiatic Society, Boyal. Ceylon Branch, journal. Irrcgulao. 

Asiatic Society, Royal. China Branch. Journal. Irregular, 

filmic Societ^^ Royal vStraits Branch. Journal. Irregular, 

liatic^ociety. Japan Branch. Transactions, ^rregular. 
Ihliotheca Sacra. Quarterly, 3/, Annual Subscription, 14X. 
ritish Chess Magazine. Monthly, 9^. 
alcutta Review. Quarterly, 6 s. 
japfeaBInstitute Year Book. lor. net. . 
ndex Mbdicus. A Monthly Classified Record of the Curren 

jPMedicabLitcrature of the World. Annual Sul>scriptioo, 50 f. 

Antiquary. A Journal of Oriental Research i 

Arhwology, History, Literature, Languages, Philosophy, RcHgio! , 
Folk-lore, etc. Annual Subscription, £i l6x. 

Bvangelical Review. Annual Subscription, lor. 

^fihical Research Society, Proceedings. Irregular. 

ftwitsriaJL Devoted to the Preservation of Health, Mental 
ao^Physical Culture. Monthly. Annual Subsaiption, l8r. 

Pelsinee. Weekly. Annual Subscription, j£i 2s. 

Ay n****^" Weekly. AnnuM Subscription, iSx. 
Atairiisaat, txpott Editleii. Monthly. ^Aimual 

SnhacnptioD, $*• 
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Sci^tiflc American, Building Edition. Monthly. Annual 

Subscpption, 14J. • ^ 

Supplement Weekly. Annual Subscription, 5^. 

^Tropibal Agllculturtet. Monthly. Annual Subscriptionj;;^ i 6s, 
Parents* Review. Monthly, 6d. 


Messrs. KEGAN PAUL, TBENOH, TRUBNEB A 00., Ltd., 
are also Publishers to the following Societies, etc., lists 
of publications of which may be had on application : 


the Obsnoer Society. 

The Xtrly Sngllih Text Society. 
The Vew Shakipere Society. 

The Wagner Society. 


The British Mnsenm. 

The Geological Surrey of India. 
The India Office. 

The Egypt Expiration Pun^.^ ^ 
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